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A New Drawing Table. 





With this we give an illustration of a 
neat drawing table which is simple in con- 
struction and possesses several new features 
which will add much to the convenience 
and comfort of the draftsman. The front 
of the stand is arranged so that the board 
can be readily adjusted through a vertical 
range of 6 inches to suit the height of 
the user, and is then securely held by 
thumb-screws in the cast-iron guide. The 
board can be tilted from a horizontal position 
to nearly a vertical one by simply raising 
its rear edge to any desired angle, and is 
automatically locked by means of cams en- 
gaging with slides, as shown at the back of 
the stand. The cams, one at each end of 
the table, are connected by a horizontal rod 
by which both can be disengaged, and the 
rear edge of the board lowered from either 
end of the stand. 

The drawing board is made of pine, and 
is held in a strong oak or ash frame whose 
length is such as to leave a space between 
the ends of the frame and board through 
which the paper can be passed when it is 
necessary to make a drawing whose length 
is greater than that of the board, and the 
corners at the ends of the board are rounded 
to avoid breaking the paper when such 
long drawings are to be made. Paper can 
be fastened to either side of the board. 

A deep groove iscut in three edges of 
the frame for an endless wire carried by 
sheaves 2 inches diameter in each corner of 
frame and the groove in frame is deep 
enough to keep the sheaves and wires within 
it, so they do not in any way interfere. 
The ends of a parallel ruler are clamped 
by means of steel-spring clips, operated 
by brass knurled nuts. The parallel ruler 
can be quickly set to any angle, and can 
be moved with great ease and accuracy 
across the board. These tables are manu- 
factured in three sizes, for drawings 30x 
42’, 36x48" and 36’'x60"’, by the inventor, 
Henry J. Hughes, 360 45th street, Brooklyn, 
ak: 
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Improved Automatic Gear Cutter. 





We illustrate herewith a new form of au- 
tomatic gear cutter, which has been de- 
signed especially for such work as the cut- 
ting of the gears used in the motors of 
street cars—work which is of such a charac- 
ter and is done in such quantities as to de- 
mand a machine of very great strength and 
capacity, and one which is capable of being 
driven at full capacity continuously with- 
Out danger of breakdowns or serious wear. 

Being used for spur gears only, considera- 
ble simplification was possible as compared 
with machines designed to cut bevel gears 
also; and, as will be perceived, the machine 
has been given very substantial proportions. 

Only one belt is used upon the machine, 
and that is the main driving belt which 
comes down from the countershaft ; and it 
drives a pulley whose position is fixed, 
thus doing away with the necessity for 
tighteners, weights, etc., while al! the mo 
tions of the machine are derived from posi- 
tive working mechanisms. 

It will be noticed that the index wheel is 
a very substantial one, and is covered by a 
shield, which protects it from dust or acci- 


dental injury. There isa very large work 
spindle carrying a heavy arbor, which has 
an outboard support to prevent vibration. 

The saddle upon which the cutter spindle 
is mounted is a long and broad one, and the 
cutter is directly over the middle of it, thus 
giving the cutter the best possible support 


We have inquiries, in more than abund- 
ance, from those who are approached by 
circulars advising investment in this or that 
scheme for making lots of money out of 
small capital. It is scarcely necessary to 
say more than that the banks of the coun- 
try have more money than they know what 
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and equalizing the wear of the saddle upon 
the slide. The feed screw is directly in line 
with the cutter, and is attached rigidly to 
the carriage, the nut being revolved upon 
it by substantial gearing. 

The makers state that this machine is 
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to do with, and 5 per cent. is considered a 
gilt-edge investment; when 15 or 20 per cent. 
is offered, our advice is, look sharp after the 
security. It seems to be natural enough 
that the man of abundant means shall find 
opportunities to invest his capital at a big 
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IMPROVED AUTOMATIC GEAR CUTTER 


easily capable of cutting from two to three 
times the number of gears per day that 
could be cut by machines of the older types; 
which means 12 to 18 motor gears per day. 
It is built by Gould & Eberhardt, Newark, 
N. J. 





rate of interest, but the mechanic of small 
means cannot afford to take the chance of 
modern practice in ‘‘scooping in” the fellows 
who lack means to fight for their rights. As 
a rule the first-class mechanic is a very in- 
different speculator. 


Mechanies of Safe Burglary—Il. 


bY FG. EH. 





A long article appeared recently in a 
Chicago paper upon the subject of dyna- 
mite as used in express robberies, and a 
labored attempt was made to represent that 
Mr. C. H. Crosby, V. P. of U.S. Express 
Co., and others, witnessed experiments 
that demonstrated, or pretended to demon- 
strate, rather, that an express car door, 
made of wood, and covered with 38 inch 
boiler plate on each side, was a dynamite- 
proof door. A more ridiculous proposition 
was never submitted for the consideration 
of an intelligent man. 

After this fake demonstration, a so called 
fire and burglar-proof safe was expert- 
mented upon, and 3} pounds of dynamite 
was fired in different charges. 

The safe is represented as having with- 
stood the test, and the express people are 
represented as having said : 

‘‘We now know that the burglar-proof 
safes we have on our trains are secure 
against train robbers for two reasons, first, 
the robbers cannot open them with small 
charges of dynamite; second, if they use 
large charges they will blow the car and 
every one around to pieces. The safe 
blown open on the Lake Shore was not 
burglar-proof; it was only fire-proof. We 
placed the charges as an expert cracksman 
would, and tamped them with fire-clay.” 

The report goes on to state at length how 
the charges were applied, and they exhibit 
either a total ignorance of the subject, or 
else a fixed determination to mislead their 
spectators. No cracksman who understands 
his business would ever undertake to burg- 
larize a safe in the manner these gentlemen 
proceeded, and the parties who witnessed 
the operation were most woefully deceived, 
if they formulated any conclusions from 
the evidence presented. 

There seems to be a strong effort on the 
part of safe men and amateur experts on 
explosives, to talk continually about dyna- 
mite. Now dynamite is never used to open 
a safe by a scientific burglar. 

It is very difficult to insert dynamite, but 
nitro-glycerine is very easily inserted, is 
much more powerful than dynamite, and is 
the explosive used by the modern burglar 
who knows his business. This fact is es 
tablished beyond all possibility of doubt by 
the recent report of the U. 8. Treasury 

Jommission on safe and vault-door con- 
struction. 

The late robbery of the Franklin Grove 
Bank, in Illinois, see Fig. 1, where a new 
Hall bank safe (Herring-Hall-Marvin Co.) 
was opened in a very short time with nitro- 
glycerine, and without making enough 
noise to attract attention on the street, is a 
fair example of the methods of modern 
burglars, and the sooner the public at large 
understand the real danger and the details 
of attack, the sooner something will be in- 
vented to head off the burglar. 

The Herring-Hall Safe Co. is a very ex- 
tensive concern, and widely known. They 
build as substantial a square bank safe, of 
the most approved material for this type of 
safe (chrome steel), as can be made, and yet 
the Franklin Grove safe gave apparently 
no more resistance than an oak box, nor 











will any other built-up safe make a better 
showing. The arrival and departure of 
trains at night at Franklin Grove show that 
the burglars were in that town about two 
hours, and they carried away with them 
nearly $30,000, the contents of the safe. 

As dynamite is simply a mixture of nitro- 
glycerine and sawdust, etc., and as forcite 
powder, rend-rock, etc., are similar mixt- 
ures, it follows that for experimental pur- 
poses the nitro-glycerine may be obtained 
from them by breaking a few pounds of 
either of them up into small pieces in a 
wash bowl, covering it with alcohol, and 
stirring the mixture until the nitro-glycerine 
is extracted. 

The nitro-glycerine and alcohol may then 
be poured off, when on adding water to it 
the nitro-glycerine will be precipitated to 
the bottom. It then only remains to pour 
off the water and alcohol to obtain the ex- 
plosive. 

Nitro-glycerine mixed with an equal 
quantity of alcohol is not explosive, and 
may be thrown into an open fire, or from a 
height of 30 or 40 feet onto the sidewalk, 
without exploding. Hence it should be so 
kept when not desired for use. 

Nitro-glycerine will penetrate a crack .001 
inch open, an opening so much smaller than 
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is possible to make in the joint of any 
square door that two or three ounces of 
nitro glycerine (all that is necessary to blow 
out any square or screw door) will readily 
run into the door joint in a few minutes. 

There are round screw door safes, the 
outer door plate of which is ground to a 
tight joint with emery and oil. 

But the square door safe is very often 
packed with cement, felt or rubber, which, 
when new, makes a fair joint, but neither 
the screw door or square packed door offer 
any resistance whatever to the modern 
burglar, as was shown in AMERICAN Ma- 
CHINIST, September 7, 1893. 

Of course, it is understood that it is en- 
tirely immaterial as to what make of screw 
door or square door is operated on, as the 
principle upon which they are constructed 
is alike in all—plates fastened together— 
and therefore the methods described as 
having been experimentally tried on the 
different safes applies to all built-up safes. 
The outer door sheet of a screw-door safe 
is generally { inch thick. Its edge is 
slightly tapered and is ground in to a joint 
with the safe body, making what is claimed 
to be a nitro glycerine proof joint. The 
door and front of screw-door safes are not 
generally very hard, and can in most cases 
be cut without softening. Tempering them 





few minutes, 








so hard as to resist a drill means, as the 
maker well knows, considerable warping 
and distortion, necessitating corrections not 
easily made by grinding, hence he leaves 
them fairly soft. A very pretty way there- 
fore to open any make of screw door safe 
with but one explosion is shown in Fig. 2. 

A slot a about 4 inch wide is cut witha 
blacksmith’s chisel, with handle and sledge, 
which operation can be performed in a very 
This slot passes back of the 
inner edge of the outside door plate. 

Nitro-glycerine will then readily run all 
around the door, and when exploded will 
blow the door, and occasionally the safe 
front out bodily. 

The explosion necessary to blow out a 
safe door cannot be heard, or rather would 
not be noticed fifty feet away. In fact, 
many instances are on record in late bank 
robberies where people sleeping in adjoin- 
ing houses, and distant from the blown safe 
by from 12 to 20 feet only, were not aroused. 

The ordinary vault door is opened by the 
burglar in various ways, generally mechani- 
cally, so as to avoid the 
noise of the explosion if 
nitro-glycerine were 
used. And as such doors 
are opened in a few min- 





Fig. 2 
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utes by mechanical means, the necessity for 
using an explosive disappears. Fig. 3 shows 
acommon method. A three-legged crab d is 
placed over the combination knob and the 
hook e engaged with the knob, as shown. 
By simply screwing up the hook by means 
of the wrench, the knob and its spindle are 
pulled out, or as in Fig. 4, a split-ended 
crow-bar (‘‘ jimmy”) is used, as shown, to 
jerk out the knob and spindle. When the 
spindle is pulled out, the tumblers or 
‘* wheels” drop out of place on the ordinary 
vault door, and it may then be opened by 
turning the handle 2. On the better class 
of vault doors, however, the withdrawal of 
the combination knob and spindle will not 
unlock the door, and in such cases two }- 
inch holes a are drilled, which cut off the 
locking bolt, thus allowing the door to be 
opened. 

Vault doors, like square safes, should be 
built of welded iron and steel, which is 
sufficiently hard to resist a drill. However, 
the expert cracksman readily softens the 
plate where he wishes to attack it, by the 
method shown in issue above referred to. 

Fig. 5 shows the effect of an actual burg- 
lary which cost the bank $60,000. In this 
case the combination knob of the vault door 
was pulled out and the door opened. Nitro- 
glycerine was introduced, as explained. 
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The entire operation required about one 
hour, probably. 

Square steel bank safes have been shown 
by various experiments to be easily opened 
by methods other than the use of explo- 
sives, asif the plates of the safe are suffi- 
ciently hard to resist a drill without soften- 
ing, as explained, they are so brittle as to 
be readily cracked on the corners with a 
blacksmith’s chisel and sledge, and once a 
crack is developed, a line of wedges in the 
same does the rest. If not too hard to be 
drilled, the plates may be cut on the corners 
and wedges used as before, and two hours 
is sufficient time to strip off the entire side 
of a modern bank safe. But, of course, the 
use of nitro-glycerine is so much easier and 
quicker, that no other method is used to- 
day by the modern burglar. 
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Fig. 3 
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Fig. 5. 


Various makeshift methods have been de- 
vised to secure the contents of the bank 
safe, which, to say the most for them, are 
failures. 

Insuring the money in the safe against 
burglars is one of them, but as such in- 
surance is quite high of late, and is never 
made to cover notes, bonds, mortgages, 
private papers, etc., and as ina few of the 
late burglaries, the quantity of explosive 
used has been so great as to destroy a large 
part of the safes’ contents, this method is 
rather expensive, since the collection of a 
note which does not exist is no child’s play, 
even for a bank. 

Electrical alarm bells too often fail in 
bad weather, or, as at Buffalo, N. Y., where 
the attendant of the Electrical Protection 
was bribed not to notice the alarm, 
demonstrating that this method is not re- 
liable. The placing of the safe in full view 
of the front window, so it may be in sight 
of every passer by at all hours, is another 
childish scheme, as in New York City such 
an exposed safe was blown open and robbed, 
although a watchman looked in the front 
window every fifteen minutes of the night. 
The wily burglar simply erected a canvas 
screen in front of the safe, on which a fair 
representation of the safe was painted, and 
behind which the burglar silently smiled 
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as he loaded his pockets with the safe’s con. 
tents and reflected on the truthfulness of 
the line— 
‘*What fools these mortals be.” 
———- me 
The Mechanical Value of War. 





By BELL CRANK. 





Under the above title, in the AMERIC\y 
Macuinist of October 19th, Mr. Forbes ad. 
vocates ideas which to the writer seen 
be so opposed to the tendency and teach. 
ings of science in regard to the progress of 
civilization, that they should not be let 
pass without question. 

The Peace Congress was a good thing, 
and if some fools were permitted to speak 
there it should not be surprising for they 
are to be found everywhere, even mechin- 
ical fools being discovered occasionally. The 
object of the Peace Congress was to pro- 
mote the idea that the human race would be 
better and happier if men would refrain 
from killing each other by the thousands as 
they have often done in past times. 

Surely no one should be classed as a foo} 
for advocating so reasonable a thing as that, 
although fire-arm manufacturers and others 
similarly interested may think so. 

War and war implements have undoubt- 
edly been an important factor in the prog- 
ress of ‘man from the condition of a savage 
to that of the present time; but it is a ques- 
tion if that is not as much an effect as it is 
acause. It matters not whether we accept 
the theory of evolution or the doctrine of 
special creation, we cannot avoid the con- 
clusion that all which has been going on in 
the world has been necessary to bring us to 
our present condition, and, of course, this 
includes war, slavery, the inquisition, 
witchcraft, avarice, and all kinds of crime, 
but to say that any one or two or more of 
these is the principal cause of civilization is 
to attempt a generalization that does not 
really explain anything in particular. It 
would state the case more simply and 
broadly to say that civilization is the result 
of afporsistent effort of the humex race ‘ 
reach a condition which would permit them 
to get what they desire with the least ex- 
penditure of energy. 

To know what causes this effort we would 
need to know the divine purpose of life, but 
it is self-evident that war was not the cause, 
for they must have possessed this motive 
before they thought of killing each other 

All the foregoing may not be very inter 
esting but is useful as a means of bringing 
us to ask why we should advocate either 
war or peace. The motive which prompts 
both Mr, Forbes and the writer to speak on 
the subject is no doubt the same; we think 
that what we say may, perhaps, help edu- 
cate people into a belief that will influence 
beneficial actions among mankind. 

The question, therefore, is not of what 
benefit war has peen, but what will be best 
for the future—war or peace ? 

We, of course, recognize the immense 
importance of the useful arts to the progress 
of man, but wishto know whether it would 
be best to educate people up to that stand- 
ard which would enable them to have enough 
sense to settle their disputes in a peace- 
ful way, and abandon the making of war 
material, or to continue as we have been, 
and make every effort to perpetuate the 
present system. 

Because the manufacture of war material 
has done so much to develop the useful arts, 
does not prove that man would never havé 
invented anything if he had not wanted to 
kill some one, nor that he would ‘cease 
invent if we were to quit making war mi- 
terial. 

The need for food and shelter would have 
forced mankind to develop the useful arts 
even if he had not found other men in 
terfering with his efforts to get what he de- 
sired. 

I think no one would undertake to prove 
that the progress of mechanic arts would be 
stopped if we were to cease making war 
materials and substitute other manufac 
ures, 

That many men make their living by 
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working on war materials is not a sufficient 
reason for continuing it, for it must always 
be considered if something else can be sub- 
stituted that will be of more benefit to man. 

Gunpowder is one of the manufactures 
which I am sure we would be willing to re- 
place with something not so dangerous and 
of more direct benefit. 

Mr. Forbes says, ‘‘It is to-day demanded 
that we kill our enemies with arms which 
are as finely finished as a watch, and in this 
demand can be shown work for hundreds 
who, in executing it, obtain support for 
long years, while the misery our peace 
friends see in war is comparatively of short 
duration.” 

This is a remarkable method of reasoning, 
but it will apply with equal force or lack 
of force to many other things. The great 
Chicago fire was a good thing, for the mis- 
ery it caused was of short duration, while 
it gave employment to hundreds for many 
yearsin rebuilding the city. The Johnstown 
flood was very good for it gave employment 
to many people rebuilding the town, while 
the misery it caused was of short duration. 

Thousands of men gain a living making 
intoxicating liquors, the drinking of which 
impairs mind and body and causes much 
misery, but mankind would be in much 
better condition if these men were employed 
making books for people to read. 

When man raises grain on the earth, or 
takes the products of the earth and makes 
a usefulimplement, he is producing some- 
thing for the benefit of man, but war pro- 
duces nothing; it only destroys that which 
man bas laboriously and, perhaps, painfully 
builded or cultivated, and destruction of 
useful things always means that much extra 
hardship for man. 

Most of the war material made during the 
past 25 years has been simply wasted by 
rotting and rusting away, and yet we con- 
tinue making it because the majority of the 
people still think the best way to settle dif- 
ferences between nations is to kill as many 
people as possible in the quickest way it 
can be done. 

Itis also very pleasing to think how refin- 
ing and civilizing it is for men to go out 
and shoot each other by thousands, with 
highly polished guns made on the duplicate 
system of manufacture. 

A petition for international arbitration 
addressed tothe ‘‘Governments of the World” 
has recently been submitted to the Presi- 
dent to be transmitted to other govern- 
ments. It is signed by the 
commissioners from 40 dif- 
erent nations participating 
in the World’s Fair, by the 
ofticials of the fair, the 
Commissioners of the dif- 
ferent Statesand Territories, 
many of the chairmen and 
speakers of the congresses 
held at the fair, and many 
other prominent men. Its 
object, of course, is to try 
to induce all nations to agree 
to settle disputes between 
each other by arbitration 
instead of war. This is a 
good list of the fools who 
believe in the object that 
the Peace Congress was or- 
ganized to promote. 

And why all this effort 
to promote such an idea? 
Simply because all thoughtful students of 
man see plainly the overpowering burden 
Which war and preparation for war imposes 
on civilization. 

llow 





much better it was for this nation 
and England that the Alabama claim was 
settled by arbitration instead of war. 

We mechanics are thought to be well up 
in the front ranks of progress, and if we 
are to keep our place there we must use 
our ability and knowledge to promote the 
humane and beneficent principles of peace 
instead of the savagery of war. 
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Work is brisk at the Brooklyn Navy Yard 
with, apparently, a good prospect for con- 
tinuance, 


AMERICAN 


Portable Drilling and Tapping Ma- 

chine. 

The accompanying cut illustrates a port- 
able drilling and tapping machine, which 
can be operated at any distance or in any 
direction from the countershaft, can be 
readily attached tothe pieces in which the 
holes are to be drilled and tapped, and is 
easily handled by one man. The size shown 
—No. 8—will drill holes up to 14 inches 
in diameter and will drive a 14-inch tap in 
cast iron. It has four changes of speed for 
drilling and two for tapping, two of the 
speeds being used for backing the tap out, 
which is done much faster than the tap is 
fed in. When the hole has been tapped 
deep enough the motion is reversed by sim- 
ply shifting the handle shown on the cut 
just below the driving wheel. In drilling 
or tapping, the power can be instantly 
stopped by moving this handle to a central 
position. The feeding arrangement is patent 
differential geared and is entirely inclosed, 
being protected from dirt and damage, and 
has quick return ; this gives the free move- 
ment of the spindle up and down required 
for tapping, the tap feeding itself in and 
out of the hole same as witha stationary 
drilling machine. 

The spindle hasa feed of six inches and 
the hole inthe end is No. 4 Morse taper ; 
the post is 36 inches long, the radial arm 12 
inches long. The clamps open 10 inches. 
Weight, 115 pounds. Countershaft, rope, 
etc., go with the machine. It is made by 
Albert L. Colburn, New Haven, Conn. 

eS 
Eight-roll, Double-cylinder 
Machine. 


Flooring 





We illustrate by the accompanying en- 
graving a new flooring machine, which 
finishes boards top and bottom and tongues 
and grooves the edges simultaneously. 

As will be perceived, the frame of the 
machine is of the plate form—very heavy 
and substantial, special pains having been 
taken with this machine to make it very 
substantial and to allow work to be crowded 
through it at a very rapid rate. 

All journals, shafts, gears, screws and 
bolts are made to standard sizes, and all 
parts of the machine are made upon the in 
terchangeable plan. 

The cylinders are made from solid steel 
forgings of fine quality, have six sides for 
carrying two, four or six knives, as may be 


DOUBLE CYLINDER 


required, each side with a chip breaking 
lip for working cross grained lumber. The 
journals are 3 inches in diameter, lead 
lapped and run in exceptionally long and 
heavy bearings. Each cylinder is driven by 
two belts, each pulley having a taper bear 
ingand being secured by a wrought nut. 
The bearings of the upper cylinder are 
yoked together, and are placed on planed 
stands cast solid toa bed plate extending 
across the machine. These stands are fitted 
with a groove in which the bearings are 
bedded and thus always retained in line. 
The lower cylinder is placed just beyond 
the upper one, thus bringing the material 
to an exact size before it is tongued and 
grooved, and bringing the top and bottom 
cuts as close together as possible when using 
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bits on the cylinders for making two pieces 
of flooring from one board. This class of 
work was impractical with the old style of 
construction, because the lower cut was 
made too far away from the top cutting 
point; the tendency of the board to lead out 
of a straight line preventing the division 
of the board on the line of the top cut. 

The automatic self-acting pressure bar 
before the cut of the upper cylinder on the 
feeding in side, is attached to arms that 
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DRILLING TAPPING 
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PORTABLE AND 
swing eccentrically to the periphery of the 
cylinder, insuring safety from contact with 
the cutters. 

The bar after the cut of the upper cylin- 
der adjusts itself vertically and is self act- 
ing in its operation. Both bars are adjust 
able to and from the cylinder to give room 
for different lengths of cutters required in 
making moldings, drop sidings, etc. The 
bed under the cylinder has a plate that can 
be detached for re-planing or adjustment. 
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desired point, so that wear of cutters can 
be equalized. They have a vertical adjust- 
ment in the lower bearings to take up wear 
in the spindles, and are provided with lock 
attachment for holding them in position 
when once set. Unless otherwise provided 
for, a pair of four-wing, gun-metal matcher- 
heads fitted with a set of solid milled match- 
ing cutters for standard flooring, are sent 
out with the machine. Slotted jointing 
heads, shimer, flooring and ceiling heads can 
also be furnished. An improved automatic 
weighted chip breaker is applied to this 
machine. It is hinged to the matcher hanger, 
and as the pressure is produced by a weight, 
it is uniform at all times whether the cut is 
heavy or light. It swings eccentrically from 
the cutters, and while it is arranged to work 
very close to the edge, it can never come 
in contact with the cutters. 

The feed werks are very powerful, con- 
sisting of eight rolls 8 inches in diameter, 
two pairs before the cut of the upper cyl. 
inder and two pairs after the cut of the 
lower cylinder. These carry the lumber 
entirely through and away from the cutters. 
They are mounted on planed upright stands 
fitted with pivoted boxes, and connected by 
heavy expansion gearing. These gears have 
gun metal bushings and steel links on both 
sides connecting with the upper and lower 
roll shafts, and will open to receive ma- 
terial 6 inches in thickness. The feed 
is controlled by a binder operated from the 
feeding end of the machine. The machine 
is made to work either 8 inches, 14 inches, 
or 18 inches in width, to 6 inches thick, and 
is regularly supplied with pulleys for 62 
feet and 80 feet per minute. One set of 
heads and knives and a full set of wrenches 
are furnished with each machine. 

The builders are J. A. Fay & Co., Cincin- 
nati, O. 
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In a report by R. R. Tatloch, Esq., pub- 
lic analyist and gas examiner for the city 
of Glasgow, on the smoke absorption plans 
of Colonel Dulier, it is claimed that the plan 
works very successfully, preventing, al- 
most entirely, the escape of soot, and reduc- 
ing very largely the escape of sulphurous 
acid. Following is a brief description of 
the plan employed: ‘‘As the gases pass 
from the furnace they are assisted by a 
jet of steam in the ascending flue of the 
apparatus, at the pressure of the boiler 
(80 to 100 pounds). The object of employ- 
ing steam is to assist in the condensa- 
tion of the tarry hydrocar- 
bons, and to saturate the 
mineral dust with water 
vapor in order that they 
may be rendered more liable 
to precipitation by the sub- 
sequent treatment. The 
gases are passed through 
the apparatus, which con- 
sists of an ascending flue of 
masonry (already men- 
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As the lower cylinder is placed so close to 
the upper cylinder, it permits the attach 
ment of the pressure bar over the lower 
cylinder, by swinging arms, to the upper 
cylinder frame, permitting it to rise and fall 
with the cylinder whenever the position of 
the latter is changed; thereby retaining its 
proper relation to the material, no matter 
what the cut may be. This bar has a sepa- 
rate vertical adjustment and alsoa lock at 
tachment for holding it in the proper posi- 
tion after being once set. 

The matching works are of the most sub 
stantial character. The cutter spindles are 
1? inches in diameter where the cutting 
heads are applied, run in self-oiling bear- 
ings, and are adjustable independently or 
simultaneously across the bed plate to any 





tioned) lined with fire 
bricks, and a descending 
flue made of steel plates 
dipped at a high tempera- 
ture in atar composition, 
the lower part being con- 
nected with a tank from 
which a drain carries off 
the residues and water. As 
the gases pass through this 
apparatus they are met at 
the top of the descending flue by a fine spray 
of water, which is produced by forcing 
water at 100 pounds pressure through noz- 
zles, by which means the soot and dust are 
precipitated.” 
=a. 

According to the Rudéliniy Review, the 
Pennsylvania Railroad Company has in 
operation at Alliance, O., a machine which 
shears up old railroad ties, telegraph poles 
and the like, fully four times as fast as they 
can be cut with a saw. 
i + 

Air goes from a level of higher pressure 
to one of lower pressure just as naturally as 
a sled goes down hill. If this was always 
thought of in efforts at ventilation it would 
save many failures. 
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On the Cultivation of the Inventive 
Capacity by the Solution of Construet- 
ive Problems. 





By Leicester ALLEN. 





Messrs. W. 8. Huson and H. B. Cowper, 
of Taunton, Mass., have jointly contributed 
the solution to Problem No. 5 shown in 
Figs. 1 and 2. I suppose that technically 
I shall be obliged to concede that this solu- 
tion meets the requirements of the problem 
as enunciated; yet, at the same time, I think 
that it is only a modification of two cranks 
on each shaft set at an angle with each other, 
the cranks being driven by two connecting 
rods, a cevice which was expressly exclud- 
ed in the conditions to be observed. The 
gentlemen who have sent in the solution 
make use of the following expression in de- 
scribing their device : 

“The connecting rods are not in the same 
plane, the rod A being carried upon hubs 
of arms B which are secured to the disks D, 
the rod ( being carried at the free ends of 
the arms B, on opposite sides of the arms 
from the hubs which carry C.” 

It may be thought by some that what 
these gentlemen style an arm Bis not in 
fact a return crank. This, at least, appears 
to have been the opinion of Mr. W. P. Tar- 
bell, of Milford, N. H., who has sent in the 
same solution. I think, on the contrary, 
that either disk and the hub to which A is 
connected form a crank, and that the arm B 
is substantially a return crank. Mr. Tar- 
bell, in addition to the solution named, 
sends in two others, one of which, shown in 
Figs. 3 and 4, is a modification of that 
shown in Figs. 1 and 2, and the other, shown 
in Figs. 5 and 6, is entirely unique, no other 
which has been offered at all resembling it. 
With regard to the one shown in Figs. 3 
and 4 it is sufficient to say that the bar 1 
connecting the crank-pins (’ D in the same 
manner as the bar A connects the hubs of 
the arms PB in Fig. 1, extends beyond the 
disk 2B, Figs. 3 and 4, and is pivoted to a 
crank G. Mr. Tarbell adds to this descrip- 
tion the following, by which it will be seen 
that the bar /, though apparently the equiv- 
alent of the bar Cin Fig. 1, is really a sta- 
tionary bar: 

“The arms c’ d’ are fastened to the crank- 
pins C D outside the bar /, and, in turn, the 
other ends are pivotally held to the bar 7’; 
but, in this case, the pivot centers coincide 
with those of the disks; thus the bar remains 
in a fixed position when the disks are ro- 
tated. The crank arm @ is held and pivot- 
ed to /’ at a point directly in line with the 
disk centers, the other end to 7 as shown. 
Taking the disk B for the driver the veloct- 
ty and directional ratio of the two disks will 
be the same. In operation this device is the 
same as Mr. Allen’s solution, but the third 
crank is differently supported. 

‘The solution contributed in Figs. 5 and 
6,” Mr. Tarbell states, ‘‘is offered as filling 
every requirement of the problem in a sim- 
ple manner, providing also for all the re- 
verse movements that have been referred to, 
without adding or subtracting a single ele- 
ment to or from the device. 

“It is submitted merely as another way of 
getting around the restrictions—not for any 
merit as a mechanical movement.” 

‘‘Aand B are the disks and / the bar con- 
necting them. C(' and PD are rods held to 
opposite sides of the disk A in a position 
suitably related to the crank, as will be 
shown. Weights, W’ W”, are fitted to slide 
freely on the rods a certain distance. The 
weights operate as follows to pass the crank 
by the dead centers: 

‘In Fig. 5, with the crank 2z of the driver 
moving as indicated, the weight W’ is posi- 
tioned to assist the other crank past the 
center in the direction indicated for the disk 
A, and when the opposite center is reached, 
the crank is again assisted by the center, 
this time by the other weight which has 
shifted its position onthe rod D. This will 
be repeated as long as the driver B moves 
in the same direction. Should B rotate in 
the opposite’ direction the follower A will 
rotate the same as before. If the weights 
are made to occupy a position indicated by 
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the dotted line m n then the disk A will ro- 
tate in the opposite direction from that in- 
dicated by the arrow, whether the disk B 
rotates as indicated or oppositely. Fig. 6 
shows the weights positioned to the crank 
as first mentioned with the driver B rota- 
ting in the opposite direction. The disk ro- 
tates in the same direction as at first, the 
bar / assuming the position shown. This 
is supposing in each case that the disk cen- 
ters are horizontally placed to each other; 
otherwise a different position of the weights 
would become necessary in order to secure 
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D, and is fastened to the disk A’ by screws. 
A stud Cis fastened to the disk A’ with a 
friction roller # that runs in the groove. 
Mr. Gerlock thinks that revolving A’ in 
either direction will cause A’’ to revolve at 
the same speed. If this were the case the 
direction in which A’ would turn would be, 
indifferently, either in the same or in the 
opposite direction to that in which A’ might 
turn, and, besides, it appears to me that 
when the stud (is in the line of the centers 
of the two disks the position is that of a 
dead point, especially so when this position 
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by spiral springs d d’. The pawls engag 
ing with the driver have bosses ¢ c’ ata dis- 
tance from the face of the pawl equal to the 
pitch of the teeth. The pawls at each end 
of the rods are jointed and held against the 
wheels by springs ss’. The height of the 
bosses ¢ cis such that they will disengave 
the pawl when it has passed the lowest 
point in the wheel by a distance equal to the 
pitch of the teeth.” 

There seems a strong analogy between 
Mr. Hoxie’s solution and that of Mr. Slo- 
comb, or, at least, that one presented by the 
latter gentleman in a former number, where- 
in a ratchet movement was employed, and 
it might be profitable to study these two 
movements together, but I must economize 
space. 

A solution offered by Mr. A. Schiefer, of 
Fern Bank, O., is so curious and ingenious 
that I would be glad to present it, notwith 
standing it violates the condition that fric 
tion wheels cannot be allowed. But, as | 
am anxious to conclude Problem No. 5 in 
the present article, I am forced to pass this 
device without further remark. 

Figs.10 and 11 are respectively a sec. 
tional elevation and plan of an ingenious 
solution contributed by Mr. R. B. Cochrane 
of Madison, Wis. A similar solution has 
also been contributed by Mr. James I. 
Hayes, of Meriden, Conn. 

In this device the motion is transmitted 
to the driven disk by the nuts or crescents 
4, A, a, 44, respectively, working in the 
cams 0, b,. The nuts are fitted in the 
slides d, d, d, d,, which run in the guides 
Cy Cg ¢, C4. These guides are in such 
position that the nuts are over the centers 
of the cams. 

One pair of nuts will always be in the 
working part of the slots carrying the other 
pair by the dead point. The grooves are 
rounded at the end so as to allow the nuts 
to turn. 

Mr. Cochrane adds to the above descrip- 
tion the following : 

‘‘By changing the nuts in the driven 
cam when the lever / is inthe position 
shown inthe plan, from the right to the 
left-hand groove, or vice versa, the direction 
of the driven disk may be changed. This 
was an afterthought, and I have shown no 
way in the drawing 
for easily changing 
it.”’ 








An attempted so 
lution by Mr. Charles 
8. Beach, of Benning 











ton, Vt., upon ex 
Fig. 13 amination, proves 
AOE RIMS inoperative. I have 


not space to analyze 

it to show the inoperative character of 
the device. 

Mr. W. H. Chappell, of Chicago, 

has criticised Mr. McCabe's solution 











given in issue of September 28th, 
showing its impossible character. The 
slight criticism I made in presenting 
Mr. McCabe’s device called his attention 
to its defects, and with reference to it 
he has written to me the following 
communication : 

‘** Your slight criticism of my solution 
of Problem No. 5, shown in Figs. 3 





and 4 in issue of September 28th, 
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the assistance of gravity past the centers. 
The power taken from the follower A 
would, of course, determine the size of the 
weights and their position on the rods. The 
details could, no doubt, be worked up to 
some advantage; but, however, I believe 
the device fills all the requirements, and 
that is all it was designed for.” 

Mr, Adam Gerlock, of Philadelphia, Pa., 
has contributed the solution shown in Fig. 7, 
which includes a plan and elevation of his 
device. The two disks, A’ A”, are attached 
to shafts that run in fixed bearings. A large 
disk B is formed with an eccentric groove 








corresponds with the flatter side of the 
groove. At least, [think that these positions 
are doubtful points. I present the solution, 
however, for what it is worth. 

In Figs. 8 and 9 is presented a solution 
contributed by Mr. F. J. Hoxie, of Phenix, 
R. I. ‘The shafts of A and B each carrya 
double escapement wheel. The two wheels 
of each set and both sets have the same 
diameter and number of teeth. The two 
wheels of either set, a ) and a’ 2’, are so 
placed that the teeth of one come midway 
between the teeth of the other. The escape- 
ment rods7 7” are urged towards the right 


brought me to a realization of the fact 
that I had made, perhaps, even a greater 
mistake than did Mr. Tobin in his 
sleeve-and-eccentric solution. You ex- 
pressed a doubt that the velocity of the 
disk B, as dependent upon the trans 
mission through the links /7 and /, 
will harmonize with the motion im 
parted by the eccentric D to the disk P 
Upon investigation it is very clear to me 
that it will not. 

‘* Without sending any new solution | 
will endeavor to rectify my mistake. | 
might change the position of the centers s x 
as you suggested, but the eccentric motion 
demands that the links // and J produce a 
uniform velocity of the disks through the 
rocker A, which they are unable todo. So 
Isend you two sketches, Figs. 12 and 13 
in which I have endeavored to so place the 
links #7 and J that they will operate, re 
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spectively, on the quarters of their cranks, 
in which a crosshead connected to their ex- 
tremities would be thrown the greater part 
of its travel, and on the quarters in which 
the crosshead would be thrown the lesser 
part of its travel at the same time. This 
js the point I neglected in my former 
solution. 

‘‘ Assuming that the crank A is started to 
the left, Fig. 12, I have // operating on the 
long quarter of the crank A and / operating 
on the short quarter of the crank B, and be- 
fore turned far a conflict will occur. I 
have overcome this difficulty in Fig. 12, by 
making the rocker H in two parts and 
placing them as shown. In Fig 131 have 
placed the cranks on opposite sides of the 
rocker A, using the return crank JD instead 
of an eccentric. 

‘It may be seen that these devices work 
on the same principle I intended to use in 
Fig. 3, September 28th, and I have lettered 
their respective parts to correspond. I sub- 
mit them to your judgment ip regard to 












their fulfilling the 
problem.” 

There is no doubt in my mind of the 
operative character of Mr. McCabe’s device, 
shown in Fig. 18, but before deciding with 
reference to that shown in Fig. 12, I should 
desire to trace the movement through the 
entire circuit, which I have not yet found 
time to do. 

Some interesting remarks by Mr. McCabe 
upon solutions previously given, I am com- 
pelled to forego in order to accomplish my 
purpose in the present article. As Mr. 
McCabe preceded Mr. Chappell in criti- 
cising the solution in question, I omit Mr. 
Chappell’s communication, but will remark 
that the latter also has contributed a solu- 
tion consisting of a third crank placed in 
triangular relation with the disks substan- 
tially like that submitted by Mr. Alfred T. 
srown, and others. 

The last solution which I shall present, 
and with which I shall conclude the discus- 
sion of Problem No. 5, has been presented 
by Mr. Albert Kingsbury, of Durham, 
N.H. It is illustrated in Figs. 14 and 15, 
respectively a plan and side elevation. Mr. 
Kingsbury writes as follows : 

“The cross-shaped intermediate con- 
nector ( has two slots planed through it 
(not necessarily at right angles to each 
other, as shown). In each of these slots 
works one of two T-sectioned sliding strips 
D) E, which are screwed respectively to the 
disks A and B. If either A or B be driven 
from the source of power in either direc- 
tion, the cross-shaped connector C’ will fol- 
low in the same direction, and it will drive 
the remaining disk in the same direction, 
the angular velocities of all three being the 
same. The axis about which ( revolves is 
parallel to those of the disks, but is not 
Sstationary—it revolves about an axis of its 
own in the circle F, with an angular’ ve- 
locity twice that of the disks.” 

With reference to this solution it appears 
to me that, if in the position shown in Fig. 
15, the disk B be assumed as the driver and 
turned, say, to the left, or ‘‘ counter clock- 
Wise,” to adopt Mr. Oberlin Smith’s term, the 
elfort would be resisted by the strip D, and 
that hence this would beadead point position. 
Ata corresponding point the same position 
would be assumed by the sliding strip Z 


requirements of the 
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with reference to the disk A were the latter 
made the driver. However, I think young 
mechanics may find a profitable study in 
this movement, and it is very suggestive 
of certain possibilities in circular motion. 

Now, it was my intention to announce a 
problem suggested to me by Mr. Fred J. 
Miller, one of the editors of this paper, in 
his ‘‘ Columbian Exposition Notes,” printed 
in issue of July 20, 1893. I find, however, 
that the addition of this problem will re- 
quire some preliminary explanation, and 
altogether it would extend the present 
article to inconvenient limits. I will, 
therefore, make a separate morsel of the 
problem referred to, which will be known 
as No. 6, and present it by itself in a future 
issue. 
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Traveling Crane, 





The illustration on this page is of a trave)- 
ing crane, which is provided with a spur- 
gear crab to be operated from the floor with 
hand chains. The load is held by a sub- 
stantial friction device, which, when thrown 
in, remains fast until released. This can 
also be operated asa brake, and its retard- 
ing force controlled so that a load can be 
lowered by it at any desired rate. 
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which stand next in rank with 247,754 em- 
ployes, surpass everything else in the 
money they dispense yearly in wages— 
$148, 389,063. 

——— ae 


LETTERS FROM PRACTICAL MEN, 





Safe Burglaries, 
Editor American Machinist : 

I noticed in your issue of March 9th some 
suggestions by William Kent on burglar- 
proof safes, chemicals being used as an ad- 
junct. Now, the idea is quite old, and 
when such safes were proposed some time 
since, they were known as ‘‘stink pot” 
safes. One such illustration will answer 
for all of this type. It was proposed (and 
patented) to make a safe and place in the 
walls of the safe glass tubes filled with some 
noxious and horrid smelling chemical. The 
doors were also to be fitted with the same 
arrangement. Now, the square safe door 
when blown out by nitro-glycerine—if the 
work is done by an expert—seldom breaks 
up, but comes out bodily, tearing off the 
hinges. Thus the chemical would have no 
chance to operate, as it would be still in 
closed in the body of the door. 

As burglars work almost invariably with 
nitro glycerine in these days, they would 
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TRAVELING CRANE. 


This style of crane is built for any ca- 
pacity from three to ten tons and with any 
desired length of bridge. 

All bearings are bushed with a shell con- 
taining anti-friction rollers, making the 
crane light running and very easy to oper- 
ate. It is built by Alfred Box & Co., Phila- 
delphia, Pa. 

ere 

Census bulletin No. 67, which deals with 
manufacturing establishments and indus- 
tries, shows that New York State has 65,840 
manufacturing establishments, with an ag- 
gregate capital of $1,130,161,195, employing 
an average Of 850,084 persons, and paying 
wages amounting to $466,846,642 annually; 
consuming materials costing $871,264,085 a 
year, and turning out products worth 
$1,711,577,671. New Jersey has 9,221 es- 
tablishments, and Connecticut 6,822. 

The industry represented in all the United 
States by the greatest multitude of estab- 
lishments is blacksmithing and wheelwright 
ing; this has 28,000. The most productive 
industry, in the sense of turning out prod- 
ucts of the highest aggregate value, is flour 
and grist milling; this produces $513,971,474 
worth of wares in a year. The industry 
employing the largest number of persons 
is lumber, which, exclusive of planing- 
mills, gives occupation to 286,197 employes, 
but the foundries and machine shops, 


have only to provide themselves with a 


diver’s helmet, so that in case the chemical 
was set free its fumes could 


pockets with the safe’s contents. 

Or, if mechanical burglary was resorted 
to, the device used for tapping water mains 
under pressure could be used, thus cutting 
a hole of 4 inches diameter througb and 
into the money vault, and forcing a thimble 
into the hole before removing the drilling 
rig. In this way the chemical bottles could 
be prevented from becoming 
the burglar. A mere tyro in burglary 
would head off dripping vitriol 
wooden shield. The report issued by the 
government lately on demon- 
strated clearly that no type or kind of safe, 
if built of 


safes has 


thirty minutes. The one safe which showed 
itself able to resist all attacks made on it 
was a round, chilled iron, ordnance metal 
structure, built by William Corliss, of 
Providence, Rh. I, a brother and partner of 
the late George H. Corliss of engine fame. 

It might be added that electrical bells and 
alarms have not proven an unmixed joy to 
the banker. They operate mystcriously in 
rainy weather, and the attendant of an elec 
trical burglar alarm company was lately 


not enter the 
burglar’s lungs or eyes during the short 
time he would be occupied in filling his 


barmful to 


with a 


laminated plates, with either 
square or round door, is burglar-proof for 
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bribed by burglars on arainy night, in alarge 
New York State city, not to notice the alarm 
they made in robbing the bank. 

After all, the only dependence which can 
be relied on is a simon-pure burglar. proof 
Watchmen or burglar alarm attend- 
ants can be seduced or knocked on the head 
—and the real safety is a safe which cannot 
be opened burglariously. R. B. 8. 


safe. 


Sound Castings, 
Editor American Machinist : 

I am a plain every day molder, and, there- 
fore, am much interested in the question of 
sound castings. With your permission I 
will ‘‘pour off” what I know on the subject. 
Some five or more years ago the shop where 
I am employed commenced to make boilers 
for steam heating. I made the first casting 
and have worked on them, more or less, ever 
since. Soon after getting fairly started on 
them trouble commenced in the shape of 
blow-holes as described by Mr. Drake. At 
first sight of them I said they came from the 
core, but the foreman said nv. I tried all 
known methods to get rid of them by mold- 
ing (I had nothing to do with the core, 
and any advice about that was not wanted), 
but those blow-holes have been there, more 
or less, from the start to this date. Several 
years ago I became so satis- 
fied that they came from the 
core, that I offered to give 
one day’s time to experiment 
to investigate the matter, but 
the foreman evidently pre- 
ferred theories to facts and 
J declined the offer. 

The last time anything was 
said to me about them, I, 
knowing that he would not 
be convinced that they came from the core, 
replied that it was evident that they came 
from below, and that sooner or later he 
would find it so, but he shook his head in 
disbelief (none are so blind as those that will 
not see). Five years’ experience has only 
strengthened my convictions that these blow- 
holes come directly or indirectly from the 
core, and this is the verdict of all the mold- 
ers in the shop who have anything to do 
with the boilers. 

Mr. Drake is positive in his case that they 
come from the iron, and quotes the iron 
boiling in the ladle. Now, in my experience 
I never knew iron to boil in the ladle or in 
the mold without good cause. When iron 
boils in the ladle I take it as a sign that the 
ladle is not dry, and a little intelligent in- 
vestigation would show why it boils on the 
core In regard to sulphur causing holes in 
castings, I am not going to say a man is 
mistaken because he has seen what I have 
not seen, but once on a time I worked in a 
small country foundry where the principal 
work was cast-iron plows. The shop was 
new, and inthe very small scrap heap was 
a lot of old axes. J/ have seen the Old Man 
put one of the old axes and about one-third 
of a roll of brimstone into a ladle, and I 
have held that ladle under the spout and 
caught 60 or 75 pounds of iron, and have 
seen the whole stirred up and thoroughly 
mixed; then poured my mold for a plow 
casting, the Old Man’s idea being that the 
sulphur made them hard and the old axe 
Perhaps it did. I did 
not test them to find out, but if there were 
any holes in those castings that were not 
intended to be there, I never saw them. Per- 
haps the wrought-iron and bit of steel in 
the old axe. counteracted the doling of the 
sulphur, who knows? Now, I wish to ask 
some questions. Will a core that is burnt 
so that you can rub it off with your hand 
make as good a casting as one that is dry 
without being burnt? Is it good to ram the 
core sand into the boxes hard? Is it the 
general practice to compe) molders working 
by the piece to mix their own facing sand? 

Joun R. Tracy. 


made them tough. 


Making Drill Jigs, 
Editor American Machinist: 

A drill jig to be of any value whatsoever 
must be made correct, and in order to make 
them so, the best methodé should be em- 
ployed, and it strikes me that there is a 





better and cheaper method than that de 
scribed by Mr. McGregor in your issue of 
February 22, 1894. Every milling machine 
that occupies space in a tool room can have 
its platen moved in three directions, viz , it 
can be moved horizontally at right angles to 
the spindle, it can be made to approach or 
recede from the spindle, and finally it can 
be moved either way, vertically. Now, 
then, if we fix the position of the platen 
with reference to the spindle, we may drill 
as many holes in a piece as we please, if 
such a piece be fastened upon the platen in 
a suitable manner, simply by having a drill 
in the chuck upon the spindle, and by mov 
ing the platen nearer to the drill. The 
position of any other hole may be obtained 
accurately by moving the platen up or 
down, or forward or back, as the case may 
be, by simply turning the respective screws 
the necessary number of times. Of course, 
a dial must be fastened at the end of the 
platen, and an indicator or hand at its 
screw, 80 as to register the number of revo- 
lutions of the screw, and consequently the 
distance the platen has been moved. Im- 
mediately after a given hole has been drilled 
it must be bored out by means of a boring 
tool, similar to those used in Jathes, held in 
the chuck upon the spindle. Here we need 
no preliminary bushings, need not to de 
pend upon our eye-sight, which perhaps is 
the poorest of our senses, but get our work 
with mathematical precision, cheaply and 
quickly within reasonable limits, and pro- 
vided we have made no mathematical error. 
‘‘Yes, this is very nice, but the screws of 
milling machines are not correct,” I hear 
some one say. ‘‘ Well, what of it?” The 
screws can only be too long or too short, 
and all there is to it, is to find out which the 
case is. It is not very likely that there will 
be local errors of pitch that will amount to 
much, at least not in the screws of firms of 
reputation. When we once know in what 
condition the screws are, it is an easy matter 
to provide such means as will compensate 
these errors for every turn. A dial is gener- 
ally fastened in front of the knee, and its 
functions are to enable us to elevate or 
lower the platen, or to bring it nearer the 
spindle or withdraw therefrom by a certain 
number of .001 inch. Why, then, is nota 
dial fastened, or one provided that can be so 
fastened, to the platen? It seems to me 
this would be of just as much value as 
some other things now so often brought to 
notice ; it certainly would add to the many 
values attributable to milling machines. 
Again, of what use are these dials, if the 
screws are permitted to vary, or to be per 
mitted an inaccuracy of as much as .004 
inch or more in 12 inches? Indeed, the cor- 
rectness of screws of milling machines is 
just as important as all dial plates taken 
together that one can see on milling ma 
chines. The dials are also entirely too 
small; their size should be as large as 
possible, thereby reducing the 
errors proportionately to a minimum. 

E. LAWRENZ. 


possible 


The Heptagon, 
Editor American Machinist : 

Although not a direct subscriber to your 
valuable paper, nevertheless I carefully 
read its contents with great interest, as it 
regularly comes to our club. I very care- 
fully perused the two articles on ‘The 
Construction of a Heptagon,” by Mr. Bun- 
nell and Mr. Barth, and although the latter 
is more correct I think the former is simpler 
in construction and easier to remember. 

Some years ago, while working on the 
same problem I accidentally discovered a 
solution to it. It may be an old idea, but, 
so far, I have never seen it in any of the 
text-books. The solution is not only sim 
ple in construction but has the further ad 
vantage of being universal in application 
and accurate enough for all practical pur- 
poses. I have never determined its error, if 
any, but will investigate it. Without going 
into details of its discovery I herewith give 
the solution: 

Describe the circle A BC,in which the 
heptagon is to be constructed; draw a diam 


eter A B, and from the ends of the diameter 
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with A and B as centers and radius A B, 
describe arcs cutting each other in D. Now 
divide the diameter A Binto seven equal 
parts (or as many parts to correspond with 
the number of sides in the polygon desired). 
From /) draw a line through the second 
division from either end of the diameter to 
the circumference of the circle at 2 ora’. 
Join A zor Bw and Az or B 2’ gives one 
side of the desired figure. The others can 
be laid out with a compass. It is many 
years since I worked this out, so that I had 
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almost forgotten it, and on reading the two 
articles they brought it back to my memory. 
I think the solution is simpler than either of 
the two mentioned, and has the advantage 
of being able to construct any polygon de- 
sired, and which I think will be found ac- 
curate enough for all ordinary purposes. A 
friend of mine some time ago found that the 
radius of a circle, minus one-fifteenth of the 
diameter, will give the side of a heptagon 
for that circle with very little error. 
Jas M DuprRigs. 


Miner’s Compass or Dip Needle, 
Editor American Machinist : 

May I be allowed to state in reply to 
Query 126, J. W., Boston, Mass., that there 
is an instrument made and regularly used 
whereby the presence of ¢ron ores may be 
detected? It is called a miner's compass or 
dip needle, and consists of a balanced mag- 
netic needle, which revolves in a vertical 
plane within the graduated rim of a flat box 
with glass sides, which is held in the hand 
by aring. When no iron is near, the needle 
being unaffected by any attraction, assumes 
a horizontal position, but ‘‘dips ” at once on 
being brought into the invisible presence 
of iron ore, and by the quantity or measure 
of its dip makes its location apparent. 

Of course, any proposed means for de 
tecting the presence of gold or silver is to 
be treated with the same amount of credence 
which an intelligent person would attach to 
the divining rod you describe. 

Wo. Cox. 


Central Blast Cupolas, 
Vachinist: 

We note in the AMERICAN Macuinist of 
March 8th, on page 6, an article headed 
‘* Central Blast Cupolas—Suspiciously Large 
Melting.” 

We beg to say that the statement we 
made through your paper of December 14th, 
in regard to melting about 14,000 tons of 
iron in a cupola with only one lining, is 
entirely correct, and in further confirmation 
of this statement we would ask if you will 
be kind enough to publish the enclosed 
blue print copy of a letter signed by W. C. 
McMillan, Managing Director of the Michi- 
gan Peninsular Car Company, obliging, 

Yours very respectfully, 
: J. H. Wurrina, Pres. 
MicnigAN PENINSULAR CAR CoMPANY. 
Detroit, April 10, 1893 
Detroit Foundry Equipment Co., 
Detroit, Mich. 

GENTLEMEN: Replying to yours of the 
8th inst., we beg to say, that we have in our 
wheel foundry three Whiting patent cupo- 
las, in our soft foundry, two, and in our 
pipe foundry, one. We melt in the wheel 
foundry about 150 tons of iron daily, this 
being all run from one cupola. In the soft 
foundry we melt about 100 tons daily, this 
also being run from one cupola. When 
operating the pipe foundry we melt 60 to 70 


ihitor American 


MACHINIST 


tons daily, making a total capacity of about 
320 tons of iron per day. 

The iron is of excellent quality, having 
great fluidity and making clean castings, 
very soft and fine in quality. The average 
ratio of iron to coke is ten to one. 

By using a good quality of brick and 
following the directions in your ‘‘ Practical 
Hints,” we melt from 13,500 to 14,000 tons 
of iron in one cupola without re lining. 
Judging from my investigation and ex- 
perience with cupolas, I am convinced that 
‘‘the Whiting” is superior to any and can 
recommend it most highly for all purposes. 

Yours truly, 
W. C. McMInuan, 
Managing Director. 


Strength of Beams, 
Kditor American Machinist: 

I have before me now the AMERICAN Ma- 
CHINIST Of February 22, 1894, containing 
two articles on this subject in reference to 
the position of the neutral axis. I have not 
yet read Mr. Mackintosh’s original article. 
A number of years ago I investigated this 
question for myself, and came to some con- 
clusions which I have never seen expressed 
or refuted. I express them now, so that 
my error may be pointed out, if it exists. 

I consider the greatest difficulty in learn- 
ing from another to be that of understand- 
ing just what idea the author meant to 
convey. It is difficult to express an idea so 
clearly that the student may receive only 
the idea intended. Whether a statement is 
true or not depends upon what the assump- 
tion of condition is, and these conditions are 
often assumed without being expressed. 
Also, I consider Merriman, Rankine, Thurs- 
ton and others to be practical as well as 
theoretical, therefore, when I, sometimes, in 
working out a subject for myself, arrive at 
conclusions different from what I have read 
from standard authorities, I do not feel sure 
but that we may both be right if we accept 
the same condition when considering the 
other proposition. 

Now, then, we have Hooke’s law, ‘‘ stress 
is proportional to strain,” within the elastic 
limit. When a beam is bent there is a strain 
due to tension on one side, and a strain due 
to compression on the other side, and the 
strain occurring to any particular fiber is 
proportional to its distance from the neutral 
axis in the majority of cases (solid beams) 
wherein the resistance to longitudinal shear- 
ing or slipping is greater than the tension 
or compression. 

Note—An exception ‘would be if a series 
of boards were laid one on another, and 
stuck together with a weak glue, and a 
bending stress applied so as to cause the 
boards to slip, when they would look as 
shown in Fig. 1, whereas if the glue had 
held, it would have looked like Fig. 2. 

We will deal only with those cases where 
the strain is proportional to the distance 
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from neutral axis, but for the sake of 
argument, take each side by itself. Let us 
assume our beam to be rectangular in sec- 
tion, hence the center of gravity is in center 
of section. 

Assume also that it is of such material that 
the modulus of elasticity ts the same for 


tension and compre ssion but that the limit of 


elasticity will be reached earlier for tension 
When sci a beam is 
bent, the fibers on one side are stretched the 
same amount as they are compressed on 
the other, but if this strain is increased a 


point will be reached where the fibers in 
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tension will give way, because they cannot 
stand any more stretch than they already 
have. In the above case the neutral axis 
is in the center of gravity, although the 
tension side was weaker. Call above Case | 

Now, consider a more hypothetical cag 
wherein the modulasof elasticity of oneside 
say tension, for example only—is much less 
the modulusof the compression side. For than 
argument only, assume that compression was 
twice that of tension, this means that if 
force be applied to cause tension only, th: 
stretch would be double what it would be 
if an equal force be applied to cause com 
pression only, hence if the two forces be 
applied at once by the bending of this par 
ticular beam, it is plain to me that the neu 
tral axis will be nearer the compression 
side, for it will be the line on which there is 
neither tension or compression. I can illus 
trate the idea by Fig. 3. A certain pul! 
would make a stretch equal to 7’, and it is 
agreed that the thrust on the other sid 
will be equal to the pull on the tension 
side, but because the modulus of elasticity, 
is greater for compression than for tension 
the compression is only Cand the straight 
lines show that the neutral axis is at 7 
When the beam gives way, it will be on the 
side that reaches the elastic limit first, not 
necessarily the tension side. Callth is Case 2. 

Case 1 applies very approximately to 
most all cases. 

The modulus of elasticity is generally 
given (or near enough) the same for both 
tension and compression, but for some ma 
terial I think I have seen it given as 29,000,- 
000 for tension or compression and 28,000,- 
000 for the other stress. I have not the 
figures handy now, but the point which I 
would make is that the figures are large and 
taken coarsely, and the difference in most 
materials of engineering is only about three 
per cent., and finally, it is impossible to 
make any short formula which can be used 
quickly for example on a slide rule, unless 
we do assume the neutral axis to be in the 
center of gravity. 

By the ‘‘strength of a heam” we gen 
erally mean the modulus of rupture at the 
time of its elastic limit being reached, or we 
might mean the greatest bending moment 
to which it might be subjected. When a 
beam is tested and the bending moment 
under which it gave way is noted, and also 
its cross-section, we assume the neutral axis 
to be in the center of gravity of section, 
and figure back to find a fiber stress which 
would exist under such circumstances ; and 
when it is published that a beam broke 
with a modulus of rupture of so much, we 
all know just what that means, and we can 
expect a similar piece of material to yield 
under about the same bending moment. 

Practice tells us to figure on different 
working fiber stresses for different kinds of 
work, and we are therefore all right in our 
results, whether we have figured upon the 
actual stress or not. 

I claim that theoretically : 

The neutral axis will be in the center of 
gravity of a section of homogeneous ma- 
terial when the modulus of elasticity is the 
same for tension and compression. 

The neutral axis will be nearer to the 
side having the highest modulus of elas- 
ticity. The position of the neutral axis is 
independent of the elastic limit. 

The sum of the moments of the stresses 
on one side of neutral axis is equal to sum 
of moments on other side. 

The strain begins when the stress is ap- 
plied. The beam gives way when it is 
strained too much. 

In a rectangular section the strain will 
not be the same on each side unless the 
modulus of elasticity is the same, but the 
stress may be; a beam may give way first 
on the side which is strained the least if its 
limit of elasticity is less. Jonn B. Mayo. 





The Fellows Who Make Drawings and 
How They Make Them, 
Editor American Machinist : 

I see that my incidental remarks about 
the drawing-room artist have evoked some 
comment, although I did not intend any 
such effect, and as the drawing practice of 
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any shop is a mighty serious factor in the 
cost of product, no matter how lightly the 
subject is handled here by myself or oth- 
ers. I feel that it is far from a waste of 
your space to come back once more to the 
old vexed question of what a drawing shall 
be, how it shall be made, what legends, if 
any, it shall bear, and—burning question of 
all—who shall make the drawing? 

Naturally, the reply to this would be that 
the drawing shall be made by the drafts- 
man, same as the shoemaker is the best man 
to make shoes, and nailmaker is the best 
man to make nails. Let us look at this ques- 
tion. 

The first draftsmen or drawing makers 
were the machinists or ‘‘white smiths” and 
millwrights. I have seen some drawings so 
made a hundred years ago, excellent work, 
every detail shown, and all the work of 
some one thoroughly skilled in the art. 

To-day in our American drawing rooms 
we have some of the same kind of men; the 
draftsmen call them ‘‘machinist” draftsmen; 
they take off their coats, roll up their 
sleeves above their elbows, and have a wad 
of clean waste on the drawing board; they 
punch the paper full of holes clear through, 
and they don’t join and thicken their lines to 
perfection; they want good, strong leads in 
their pencils because their fingers are slow 
to forget the hard mark of the scriber on 
steel; the fibers of 
waste clog their pens 
when they come to ink- 


ingin, and their draw- ils + —— 


ings are quite likely to aU) ee 
havea general ‘‘mussy” ¢ \| | 4 
appearance; but the ot} ot @ 
machinist draftsman’s F 
drawings are also very i WU 
likely tohave the metal i 
well distributed, and 
are sure to have such 
shapes of pieces as can Mf nt 
be readily held, : , 
clamped and chucked 2 aes 
for finishing; there is 

always room for ' 

wrenches to turn bolts, i t lier icp 
and holes have metal | 

all round them, and *« 7 
the whole job is in : ~ % 
shape to be built in a + *%! 
machine shop readily, } 
and all difficult sizes 
fit some lathe orplaner : 





or boring mill, or other are ‘ 
suitable tool in the Og, ps mm aN 
shop, because as the | * = 22” 
machinist draftsman dunia 
thinks outthe shapeof ‘ a 
a piece, he thinks first ~~ == a0" 


of all how that piece 

is going to be finished, 

and he turns it over in 

his mind until he 

knows just how every cut is to be made. 
His patternmaking and molding are quite 
likely to be cheap and easy also, and, take 
it all round, it really seems as if the drafts- 
man needed to be a good journeyman me- 
chanic to start with. Maybe he does, 
maybe he doesn’t. It depends a good deal 
on how much head he has, and how much 
of that head the shop wants him to use. He 
can worry the chief draftsman nearly to 
death with well-founded objections to al 
most any design, and he is not prevalent in 
large drawing rooms. 

Then there is the ‘‘imported continental 
draftsman” of all grades, from the six-dol- 
lar-a-week-tracer, who doesn’t speak Eng- 
lish, to the high grade university graduate, 
who speaks three or four languages, and 
can be relied upon to make a creditable 
showing in anything except special tools; all 
of these imported fellows make nice looking 
drawings, anda great many of them do ex- 
cellent work, which is all conservative—ac 
cording to rule, and correctly detailed so it 
will go together, and is seldom brilliantly 
riginal, and never, so far as I have seen, 
handles well. I don’t know why it is, but 


no other nation seems to have the ingrained 
Yankee laziness, 
handle so much better than any other tools, 
We hate to do one ounce of needless work, 


which makes our tools 
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and if things don’t handle easily we keep at 
them until they do handle easily. The im- 
ported man is contented if a good, strong 
man can handle his work; we want ours to 
handle with one finger, and not hard work 
at that. 

Then we have the bright ‘‘Tech” who 
figures things out, and isn’t a little bit of a 
machinist, and is in a state of chronic surprise 
because his newest books are about five 
years behind current practice. He puts in 
little things where big ones would be better 
and cheaper, and occasionally trips up the 
chief by putting things really right which 
have been wrong so long as to pass un- 
questioned until the youthful doubter ap 
plied the rules to them. A good, bright, 
ambitious, young, inexperienced ‘*Tech” 
in an old established drawing room is about 
like a pet terrier left alone in a parlor. You 
are sure to find the stuffing pulled out of 
some long cherished object jwhen you look 
up the product of his industry during your 
absence. The ‘‘Tech” may make some 
queer things at first, but after awhile he 
begins to learn that ‘‘ whatever /s is right,” 
no matter how wrong it is, and to disregard 
his books, and finds out that machines are 
built in machine shops, and then when he 
finally falls over himself, his ability to 
think and deduce conclusions from widely 
differing related facts, makes him useful. 
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We old gray heads who have come up 
through the livery of blue denims and 
machine oil and smutty noses and black 
hands, may turn up the corners of our 
grizzled mustachios at the ‘‘ Tech’s ” collars 
and cuffs and patent leather shoes and the 
flower in his button hole, but I guess he 
has come to stay. 

Entirely different from the continental 
importations are the sound, solid, English 
and Scotch draftsmen who havea thorough- 
ness of practice and a fixedness of method 
which makes them extremely certain and 
reliable in detail, and generally sure to avoid 
discreditable results; and the quick, imagi 
native, often right and often wrong, Irish, 
and the bold work of the Swedes and Nor 
wegians who are always full of advanced 
ideas, and have the adventurous Viking 
desire to sail new seas, and far and fast they 
go, too, as did the brilliantly unsuccessful 
Ericsson, 

Then we have our own American drafts- 
men—imen who can really think, too, same 
as the ‘‘ Techs”’ can, and who never look at 
a book ; who take a subject and look up the 
art, and very likely ignore all precedent, 
and bring out a new and surprisingly de- 
lightful creation that makes the beholder 
say, ‘‘llow easy,” and the expert wonder 
he never thought of it himself. 
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Back of all these stands the man of 
the cash box, who has the wide, general 
judgment of use; the man who ignores 
all the little questions, and looks for wants 
and for means to fill those wants and make 
an honest dollar in so doing, and between 
the business manager and the draftsman 
stands the chief of the drawing room, who 
may be a petty crank and pull the whole 
place into his own narrow, crooked, personal 
way, and may stay a good while in a place, 
and make money for the shop in spite of 
his narrowness. The chief must be con- 
servative; he must be safe, he must have 
precedent, he must not advocate novelties ; 
he lets others lead, and avoids the respon- 
sibility of failure ; he has a ‘‘system” for 
the inside of the drawing room, which may 
be good or may be bad, and must be fol- 
lowed. : 

In one big shop it is a fixed rule that no 
‘‘construction drawing ” shall have the sizes 
figured on it. In that shop there is a con 
stant agonizing fear of detail mistakes; a 
weary going over of long lines of measure 
ments to find out whether the correct figure 
is an even sixteenth or a thirty-second over 
or under; and there are lots of errors made 
which are distinctly attributable to this one 
silly rule, which was adopted to have the 
‘* picture” of the machine without the cloud 
of defacing figures needful to give the 
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principal dimensions. 
discountenance any writing on a drawing ; 


Other drawing rooms 


others again, where the chiefs are practical 
‘old note everything in plain 
terms on the drawing, so that the sheet 
gives all needed information to everybody. 
In one shop the patternmaker’s drawings 
have only finished surface measurements 
figured, while others, correctly, it seems to 
me, assume that the patternmaker is the 
very man who wants to know all about a 


timers,’ 


machine, and give him the regular machine 
drawings to work from. 

Undoubtedly, one of the most difficult 
things to do is to make a ‘‘special” from a 
‘‘regular” machine with little work and 
great certainty of avoiding mistakes. Here 
with is a drawing from a large shop in the 
center of American small manufacturing, 
which appears to me to be a shining ex 
ample of such a drawing; it is also the 
very latest practice for a small shop roll 
ing mill. It was made at the Waterbury 
Farrel) Foundry, under the superintend 
ence of Mr. Geo. B. Lamb, with Mr. A. C. 
Campbell as chief draftsman. I do not 
think a more instructive exhibit for ‘‘ Drafts 
man vs. Shop” could be furnished. With 
drawings the mistakes 
seem small, 


such chances of 
This drawing is in broad oppo 


sition to the ‘‘no writing” system. It is, 








in fact, very largely dependent on its text. 


Is it right, or is it wrong? It seems to me 
to be right, from every point of view. The 
question reduced to its lowest terms, {s 
simply this: ‘‘In what language shall the 
idea of the draftsman be conveyed to the 
patternmaker, the molder, the blacksmith 
and the machinist?” Shall that language 
be wholly in the arbitrary symbols of the 
‘*geometric projection” drawing and Arabic 
numerals, or shall the geometric lines, which 
convey no ideas, whatever, to the uninitiated, 
and may be read one thing or 
another, according as a certain line is full 
or dotted, or omitted altogether, be supple- 
mented and illuminated by such words of 
every-day English as shall fully apprise the 
mechanic, for whose information they are 
made, on all doubtful points? Shall the use 
of words be carried so far that the drawing 
would be unintelligible without them, or 
shall the drawing be so full and elaborate as 
to make written words a redundant ab- 
surdity? To me it seems that the present 
example of little drawing and perspicuous 
text is the cheap way for the drawing room, 
and that én the shop it is surely the 


made to 


Easy Way. 
es a — 

James Canfield, 22 years of age, while 
standing in front of the Brooklyn Citizen, 
on which he is employed as a reporter, was 

suddenly stricken with 

blindness. Several 

trolley cars were pass- 

ing at the time, and 

| simultaneously there 

were two or three brill- 

iant electric flashes. 

Young Canfield seemed 

to be suddenly shocked 

J and, exclaiming, ‘‘Oh, 

my eyes!” reeled back 

and fell in the arms of 

igs a companion.  Find- 

ing that his sight failed 

to return, his friends 

| led him to the eye and 

ear infirmary in Liv- 

Iecoce . ingston street. The 

i doctors could afford no 

relief, and the young 

J aac man was removed to 

his home. Since then 

his sight has been ful- 

ly restored. 

| - 2 ee 

Graphite as a lubri- 

cant has been slowly 

coming to the front for 

a good many years. 

Since the early days 

of the AMERICAN Ma- 

CHINIST there have 

? not been wanting those 

who have written in 

its favor. It appears 

to have, not only the quality of making 

surfacesslip easily by and over one another, 

but appears to fill up holes, as it were, 

making a rather solid surface when no sur- 

When a mechanic desires to 

judge of the quality of a lubricant there 

seems to be nothing so natural as to lubri- 

cate the ball of the thumb and the fore- 

finger and then rub them together. This 

may not be scientific, but he gets very good 


face exists, 


results from his conclusions, and is never 
likely to give up the practice. One reason 
for this is probably in the fact that a great 
deal of the unclassified education of a me- 
chanic has to do with the thumb and fore- 
finger. He transfers sizes and does a thou- 
sand things from their sense of touch. Now, 
if you take a pinch of graphite between 
these members you will very readily see how 
easily they slip one over the other, even under 
considerable pressure, and that to the me- 
chanic means absence of friction, and this has 
a good deal to do with the growing favor with 
which graphite is received as a lubricant. 
i « _ 

It is pretty safe for those who are looking 
after means of reducing friction in machinery 
to watch the means bicycle manufacturers 
are taking to that end. ‘The steam engine 
never grumbles, but 
‘* kick it out” 


when a man has to 
the case is different, 
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To Beat the Steam Engine. 


We have received from a Kentucky friend 
a newspaper clipping which, along with an 
alleged picture of the inventor, contains a 
rather general statement of what the latter 
proposes to doin the way of annihilating the 
steam engine. The inventor referred to is a 
physician, butinstead of inventing something 
to improve the human frame he wanders, as 
is generally the case, in strange fields. Com- 
pressed air, he thinks, is what is to drive 
the coming motor. Of course, the air must 
be first compressed by some kind of a mo- 
tor, just what kind is not made clear. The 
gist of the whole matter seems to lie in the 
wonderful economy with which the com- 
pressed air is to be used. No one has ever 
been able to get all the work out of the air 
that was expended in its economical com- 
pression. But the way this is accomplished 
is told in the following extract, the air be- 
ing contained in a cylinder ‘‘about six inch- 
es diameter and six feet long”: 


In the new motor a radical departure has 
been made from the old principle of con- 
struction. The cylinder, piston and crank 
of the old engine are done away with, and 
the power is applied directly to the shaft in 
a manner that secures ten times the power 
from a given unit of energy utilized. The 
engine is described asa mechanical paradox. 
There are anumber of wheels revolving in 
different directions, wheels within wheels, 
and wheels revolving around other wheels, 
and changing the position of their axles 
every instant, yet all producing motion in 
one direction. 

The seeming paradox is said to be accom- 
plished by a peculiar co-ordinate movement 
discovered and patented by the inventor. It 
is from the study of this heretofore uncon- 
sidered movement that the invention has 
been developed. Dr. Williams is so certain 
that he has solved the problem of a better 
kind of energy that he says, ‘‘the days of 
steam as a motive power are numbered.” 


It is a question whether such kind of non- 
sense does any serious harm. It may lead 
to some foolish investment of capital, but, 
of course, will not deceive an engineer. If 
it was more the practice in this country for 
those with money to invest in engineering 
projects to submit the matter to an engineer, 
paying him for his services, no harm would 
come from such talk. But this is not the 
practice, and here is where harm comes. The 
matter of ‘‘ wheels within wheels” and 
‘‘wheels revolving around other wheels,” 
ete., would be all-suflficient for the engineer, 

We expect the doctor is quite honest in 
his opinions and intentions, but would rec- 
ommend to him the study of some element- 
ary work on physics. 

~ 
“The Personnel of the Navy.” 


A story which throws a very interesting 
side light on the condition of affairs aboard 
one of our new naval vessels, comes from 
California, where a petty officer belonging to 
the “Yorktown” is quoted as saying: ‘‘It 
is the first time in my experience of 14 
years in the navy that I ever knew men to 
be refused money and liberty on returning 
from a foreign station. On the ‘Yorktown’ 
there are at least 100 men in the first class 
or better, with anything from $100 to $300 
coming to them. They have had a long 
siege of duty at sea and on an unpleasant 
station, and in a few weeks will start for 
another long cruise in the out-of-the-way 
waters of Behring Sea. Their ship is in dock 
Jat Mare Island] and there is no work or 
duty to interfere with their being granted a 
day or two each down here. All the boys 
are anxious to see the Midwinter Fair, but 
that seems to be out of the question.” 

It is further stated that ‘‘the captain 
probably knows what he is about in the ex- 
ercise of his paternal relation towards the 
men, for he puts his foot down on all kinds 
of improvidence. No matter how much 
money a man has coming to him, $5 is the 
limit he is allowed to draw when going 
ashore. If a man wants to send money 
home, a check from the Bank of Vallejo on 
some Eastern concern is given him, and he 
is compelled to seal it up in the presence of 
an officer, who gives the letter to the ‘mail- 
man’ to post.” 

It is just possible that the captain does 
know what he is about in this matter, but if 
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this be the true state of affairs we wonder if 
the people of the United States know what 
they are about when they sustain the ex- 
penditure of money for first cost and main- 
tenance of war vessels manned by men who 
are no better capable of taking care of 
themselves and their own affairs than is in- 
dicated by this report. 

It is morally certain, at any rate, that the 
glorious history of the American Navy was 
not made by vessels manned by men of that 
stamp, and it seems to us that if our new 
vessels are manned by sailors who cannot be 
trusted with the spending of their own 
money and with the management of their 
own private affairs generally, there had bet- 
ter be anew set of men, and the quicker 
the better. 

We believe naval victories will be won in 
the future asthey have been in the past, 
7. é., by the men who approach nearest to 
being real men, good and self-respecting 
citizens, while those who will lose future 
naval battles will be those who are simply 
human animals that must be looked after, 
and their thinking done forthem. It may 
be as important to look after the personnel 
of that part of the naval force that never 
treads the quarter-deck as that which does 
tread it. 

——.— ee — -—_ 
Safe Burglary. 

The articles that have appeared in the 
AMERICAN MAcaINIstT during the past few 
months on safe burglary have attracted 
wide attention not only from the daily press, 
but from detective agencies and the manu- 
facturers of safes. These articles wili help, 
beyond doubt, to improve the manufacture 
of safes, and will serve a useful purpose, 
as well as serve their other purpose of in- 
teresting the general reader. The best way 
to make safes safe, as has been our opinion 
all along in the publication of these articles, 
is to show just how little of the quality 
of safety they really possess. The expert 
safe burglar is a mechanic of a high order, 
whose talents have been perverted to a bad 
purpose. He understands the mechanical 
powers, and he understands the modern use 
of the high explosives. If safes are to be 
made safe against his arts, he must be met, 
in their construction, by the arts of the 
mechanic, who is equally expert, or more 
so. Hobbs showed the world, some years 
ago, how to pick locks, and how to make 
locks that could not be picked. The modern 
safe burglar does not depend upon his 
ability to pick locks. That is an old- 
fashioned way of entering safes. Modern 
science has produced locks the picking of 
which is too troublesome a matter. But 
modern science has also developed a use of 
explosives that can be met only by the pro- 
viding of means for preventing their intro- 
duction into places where they shall do the 
harm that it is desirable to avoid, or to pre- 
vent their undesirable effect when so intro- 
duced. This we have no doubt will be 
accomplished when there is sufficient atten- 
tion called to the matter. That a good deal 
of attention is being called to the matter 
we have abundant evidence. 

e = = 
Samuel L. Moore. 


The head of the firm of Samuel L. Moore 
& Sons Co. died at his home in Elizabeth, 
N. J., on the 16th inst., of pneumonia. Mr. 
Moore was a few months over 90 years 
of age at the time of his death, and had not 
for some time been actively engaged in 
business, though it was his habit to still 
visit the shops frequently up to the time of 
his last illness. He was the first master 
mechanic of the Central Railroad of New 
Jersey, and was in charge of the Elizabeth- 
port shops. He afterward went into the 
foundry business and conducted a large 
plant for some years, afterwards building 
the Crescent Iron Works, which, with the 
help of his three sons, he has carried on. 
All who knew Mr. Moore felt a high regard 
for him, and he was a very highly esteemed 
citizen of the town in which he lived. He 
was quiet and unassuming, yet of great 
ability and sterling worth. 
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Again there are rumors of a sewing ma. 
chine combination which, it is said, will in. 
clude the White, Standard, Davis and [)o. 
mestic Companies, with as many others, of 
course, as can be induced to enter it. 

The fact that the Domestic Company jis, 
and for some time past has been, in the 
hands of a receiver, is said to interfere 
somewhat with the consummation of the 
plan, but it is hoped to complete the 
rangement. 

From the manufacturer’s standpoint the 
sewing machine business has undoubtedly 
been in a bad way for some time, but the 
chief reason for this seems to be that there 
are too many agents handling them, who 
must live and pay expenses, even thouh 
they sell but one machine a week. 

The manufacturer’s price is certainly low 
enough, and, in fact, the inability of the 
Domestic Company to pay its liabilities 
would indicate upon the face of it that 
prices were too low, and a combination 
which should confine its efforts to raising 
this price without increasing the price paid 
by the user of the machine might be suc 
cessful if it could include three or four larve 
manufacturers not mentioned above. 

As the sewing machine business has been car 
ried on it has cost an unreasonable proportion 
oi the retail price to sell the machines, and it 
ought to be possible to sell them by a better 
method than that which has prevailed—a 
method by which the men who make sew 
ing machines can get more money for do- 
ing it and those who sell them, less per ma 
chine. 
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If an organization of mechanical engi 
neers had, previous to the award of the las{ 
contract for gun lathes for Watervliet 
Arsenal, insisted upon it that government 
designed lathes were a disgrace to the 
country, and that the new lathes should bi 
constructed upon plans made by members 
of the organization ; and if the president of 
the organization, in corresponding with the 
Secretary of War about the matter, had 
used such language as made it absuiutely 
necessary for the department to abruptly 
close the correspondence, then we should 
have a parallel case to that of the American 
Institute of Architects on the one hand, and 
the U. S. Treasury Department on the 
other, with respect to the architecture of 
U. 8. public buildings. 

It might, of course, be true that gun 
lathes designed by the War Department 
were very inferior, and even disgraceful ; 
but the president of any sublimated trade 
union who should undertake in a sarcastic 
letter to tell a cabinet officer what his duties 
were, might reasonably expect to get the 
worst of it. 

There are those, however, who had some 
what to do with the Chicago Fair, that are 
not at all surprised at the attitude assumed 
by the late Director of Works, in this mat 
ter, audacious as it may seem. 

-—_>-—_— 

It is announced in Washington dispatches 
that the Secretary of the Navy is about t 
invite inventors of machine guns to submit 
their guns for atest by Navy Department 
experts. Itis possible, of course, that this 
invitation will bring out something new in 
the way of a machine gun, but it is more 
likely that some one of the already well 
known guns will be adopted. Though w: 
do not understand that the guns submitted 
for trial must be 6 millimeter caliber, th: 
mechanism must be suited to that caliber 
which indicates that the adopted gun wil 
fire a bullet of that size; which is very 
nearly + inch. A jacketed bullet will b 
used and will be fired with smokeless pow 
der ata muzzle velocity of at least 1,95: 
feet per second. It is understood that not 
less than seventy-five guns will be pur 
chased. 
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Those who have been paying any atten 
tion to affairs abroad know that our recen 
and present depression in trade and industria 
activity is contemporaneous with simila: 
and, in some cases, even worse ‘‘ hard times’ 
in foreign countries; and it is significan' 
that now as our own industries are be 
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ginning to revive our English exchanges 
are publishing accounts of the revival of 
industries there. The Engineer of London, 
in its issue of March 16th, has an article 
which gives details of the improved condi- 
tion of industries in England and Scot- 
Jand, and says that, ‘‘ Prospects for the 
jron and steel masters of Scotland and the 
northern counties of England, and for the 
marine engineering and some other of the 
engineering centers are better at the pres- 
ent time than they have been for many 
months.” 

——- 

Literary Notes. 








THE “PRACTICAL ENGINEER” POCKET-BOOK 
AND DIARY, 1894. Edited by W. H. Fowler, 
Wh. Se.; M. Inst. M. E., Assoc. M. Inst. C. E. 
Engineers and artisans will find this little 

pocket book and diary to be a very useful 
and handy one. The rules relate mostly to 
steam engineering, gas engines, rope and 
belt driving, speed of cutting tools, tables 
and information of a general character. The 
book seems to be carefully edited and com- 
piled, and we believe it to be reliable, al- 
though we notice a slight error in the notes 
on boilers. It says that ‘‘a standard of 30 
pounds of water per hour, evaporated at 70 
pounds pressure from water at 212 degrees, 
was adopted by the judges at the Centen- 
nial Exhibition in America a few years ago, 
and this standard is now coming into gen- 
eral use.” The standard adopted at the 
Centennial Exhibition is 30 pounds of water 
per hour, evaporated at 70 pounds pressure 
from 100 degrees (not 212) for each horse- 
power. The book is published by the Tech- 
nical Publishing Company, Limited, 6 Vic- 
toria Station Approach, Manchester, Eng- 
land. Price one shilling. Roan, gilt edges, 
with pocket and elastic band, 1s. 6d. Net, 
post free. 


NOTES ON HEAT AND STEAM, by Charles H. 
Benjamin, Case School of Applied Science, Cleve- 
land, O. 

Students and those who have frequently 
to deal with problems relating to the meas- 
urement of heat, laws governing the rela- 
tions between heat and mechanical energy, 
steam, expansion curves and kindred sub- 
jects, will find it to their advantage to keep 
this pamphlet of 46 pages within reach. It 
is divided into five chapters treating re- 
spectively on the measurement of heat; com- 
bustion and fuel, including tables of the 
evaporative power of fuel, and temperature 
of fire; chimneys, including a table of the 
heights of chimneys for a given amount of 
coal burned per square foot of grate surface 
per hour; thermo dynamics, including tables 
of properties of saturated steam, and hyper- 
bolic logarithms; steam, including a table 
of the consumption of coal and water per 
I. H. P. per hour. 

The whole matter is given in a condensed 
form with such rules as are liable to be fre- 
quently used. It isa valuable work of ref- 
erence and will be appreciated by any one 
who is interested in heat and steam. The 
name of the publisher and price of the book 
are not given, but the book can probably 
be obtained by writing to the author. 


N(R TIONS ani) 
E> InSWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
ways accompany the question. Neither correct initials 
vor location will be published when there is a request to 
hat effect. If questions are enclosed with a business 
‘communication, they should be written on a separate 
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[f the party who signs himself A. A, 
Detroit, Mich., will observe the request at 
the head of this department and send his 
name and correct post office address we will 
answer his question. 


(163) T. W., Brooklyn, N. Y., writes: 
Please give me information as to whether 
there is a practical school of engineering in 
the neighborhood, as I am desirous of study- 
ing for the profession. A.—Apply at the 
Pratt Institute in your city. 
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(164) A. H. R., Horton, Kan., writes: 
Please inform me how to take the kinks 
out of a buzz or circular saw? A.—We 
cannot do it. This job can be satisfactorily 
done only by a saw hammerer. In'reply to 
your other question: Any transposition of 
unequal sized gears, other than idlers, will, 
of course, change the velocity ratio. 


(165) D. R. W., Franklyn, N. H., asks: 
What kind of steel is the very best in the 
world for razors? A.—We do not know, 
and we doubt if anybody does know. 
Probably there are several brands of the 
highest grade steel, both foreign and Ameri- 
can, that are so nearly equal that it would 
be exceedingly difficult to choose between 
them. 


(166) E. E. M., ——, Conn., writes: Given 
two gears of equal diameter, one stationary 
and the other revolving around the station- 
ary gear. How many times will the re- 
volving gear turn on its axis in making one 
revolution around the fixed gear? A.—The 
revolving gear wlll make one turn around 
its axis during one revolution around the 
fixed gear. 


(167) L. E. A., Plymouth, Mass., writes : 
Please inform me where I can get a book 
treating on tempering tools. A.—‘‘ Practical 
Blacksmithing,” Vol. IV, edited by M. T. 
Richardson, devotes a few pages to this 
subject. You can obtain it by addressing 
M. T. Richardson, New York. You will 
probably find more information on temper- 
ing tools in our columns than in any book. 


(168) C. W. O., Newark, N. J., writes: 
Please inform me through your columns the 
greatest number of revolutions per minute 
made by any diamond cutter, disk or emery 
wheel in this country or abroad. A.—There 
are no records kept of the highest speeds of 
emery wheels, etc., as they are useless. 
Speeds have been so high that emery wheels 
have burst, and if the tensile strength of 
the material is known, there will be no 
difficulty in computing the speed at which 
these wheels burst. It is dangerous prac- 
tice to determine the speeds by records only ; 
they should be determined by careful compu- 
tations whenever it is possible to do so, 
otherwise adopt such safe speeds as your 
own experience dictates, or such as the 
manufacturers of the wheels will guarantee. 


(169) Engineer, Denver, Col., asks: At 
an altitude of 5.200 feet above the sea level 
is the vacuum in a condensing engine as ef- 
fective as at the sea level? A—Yes. 2. 
How many inches should the vacuum gauge 
show when the engine is in good working 
order at the above altitude? A.—About 20 
inches. 3. Is a given steam pressure as 
shown by the steam gauge as effective at 
the altitude as at the sea level? A —The 
absolute steam pressure at any place is 
equal to the pressure shown by the steam 
gauge plus the atmospheric pressure. Since 
the atmospheric pressure decreases with an 
increase of altitude the absolute pressure 
will be greatest at the sea level, and, 
consequently the same steam pressure as in- 
dicated by the steam gauge will be more 
effective at sea level than at the given alti- 
tude. 


(170) E. M. H., Chicago, Il, asks: Can 
I obtain a good education in engineering by 
taking a course in the Correspondence 
School of Mechanics ? A.—We believe you 
can; much depends on your own exertions 
and ability. 2. Is its diploma accepted by 
employers as evidence of the competency of 
the bearer? A.—Employers do not deter- 
mine the competency of engineers by their 
diplomas, but by the work they can do. 
3. Would it be advisable for me to take a 
course without any previous knowledge 
of machinery? A.—Yes. 4. Would it be 
necessary for me to serve an apprenticeship 
in a machine shop while taking a course in 
the correspondence school, to become a 
competent mechanical engineer? 4.—In 
our opinion it is necessary for all mechanical 
engineers to have a good practical knowl- 
edge, and this can best be obtained by 
working in a machine shop. 5. Is there any 
shop in or near Chicago where I can obtain 
a general knowledge of machine shop prac- 
tice? A.—Yes, a number of them; small 
general jobbing shops are as good, if not 
better, than the larger shops for obtaining a 
general knowledge of machine shop prac- 
tice. 


(171) F. W. C., Springfield, Mass., asks: 
What isthe difference in the driving ca- 
pacity of a 4 inch belt on a 6-inch pulley ; 
in one case the arc of contact is 180 degrees, 
in the other case it is 90 degrees? Equal 
tension in both cases. A.—The horse- 
power which a single belt will transmit, the 
arc of contact being 180 degrees, is found 
by the following formula: 

7-DXRxW, 

2,750” 
in which D = diameter of the pulley in 
inches, # = revolutions per minute, W = 
width of belt in inches and /Z = horse- 
power. The horse-power which a double 


belt will transmit, the arc of contact being 
180 degrees, is found as follows : 
_§$DxRX W 
Hac ; 
1,925 


For single belts with an arc of contact of 

90 degrees, we have: 

= DXRX W, 
and for double belts when the arc of con- 
tact is 90 degrees, we have: 

w-PDXxkx WwW 

4,250 

In all these formulas the symbols denote the 
same quantities as stated in connection with 
the first one. From the above it will be 
seen that the driving capacity of belts with 
an arc of contact of 180 degrees is more than 
double that of the same belts running under 
the same conditions with an arc of contact 
of 90 degrees. 


(172) M. R., Philadelphia, Pa., writes: 
Please inform me what formula you would 
use for computing the diameter and lift for 
ordinary clack valves in plunger pumps of 
the marine type for feed and bilge pumps. 
Say, fora 3-inch plunger pump, the velocity 
of the plunger being 250 feet per minute. 
A.—First find the diameter of the feed pipe 
and then add not less than 20 per cent. of 
the area of the feed pipe for the seating 
area of the valve, the corresponding diam- 
eter will be the diameter of the valve. For 
finding the diameter of the feed-pipe divide 
the diameter of the feed-pump plunger by 
23, and multiply the quotient by the square 
root of the velocity in feet per minute of the 
plunger, the result will be the diameter of 
feed-pipe. In symbols we have 


d 
=e - 8 
23 x “/ 
in which ) = diameter of the feed-pipe, d 
= diameter of the feed-pump plunger, and 
8 = its velocity in feet per minute. Apply- 
ing this rule to your example we have 


D= x x a/ 250 = 2.37, say, 28 inches. 


The corresponding area is 4.43 square inch- 
es; adding 20 per cent. we have 4 43 X 1.20 
= 5 816 square inches, and the diameter cor- 
responding to an area 5.316 square inches is 
2% very nearly, which is the diameter of the 
valve. A valve a little larger in diameter 
will reduce the wear. The valve should 
swing through an angle of about 60 de- 
grees. 2. Would you make the valves dif- 
ferent for bilge pumps which work against 
a head of 6 feet, the feed-pump working 
against a pressure of, say, 100 pounds? A.— 
We should make no change in the valves. 


(173) A. G. J., Ottawa, Ont., writes: By 
means of a screw I require to move a weight 
of 30,000 pounds backwards and forwards, 
movement of weight about 2 feet, rate of 
movement about 5 feet per minute. Please 
give me information as to the best shape, 
pitch, and diameter of screw for this, and 
how to determine same. Please also name 
a publication treating on screws for such a 
purpose. A.—Unwin’'s ‘‘ Elements of Ma 
chine Design,” Part I, treats the matter 
somewhat, but literature upon the subject is 
scarce. Unwin says that where screws are 
used for transmission the axial pressure 
should not exceed 900 to 1,200 d/ for square 
threads, d being the outside diameter of the 
screw, and / the length of the nut in inches. 
If, now, the screw has to lift 30,000 pounds, 
and neglecting the pressure due to accelera- 
tion, the axial pressure will be equal to the 
weight lifted, and assuming that this press- 
ure should not exceed 1,000 d /, we have 

30,000 = 1,000 d /. (1) 
If we further assume that the length of the 
nut is to be twice the diameter of the screw, 
then formula (1) takes the form 


30,000 = 1,000 x 2d?, (2) 
from which we get 
30,000 _ a2, (3) 
2 x 1,000 


which gives us practically 4 inches for the 
outside diameter of the screw. The above 
is based on the following proportions of 
thread given by Unwin: Let p = pitch, 
and d the outside diameter of the screw, 
then 
p= 16d + .08. 

This gives a pitch of .72 inch, or nearly 1.4 
threads per inch. The diameter ¢, at the 
bottom of the thread should be equal to 

d, = .85 d — .075 = 3.325 inches. 
If the weight has to be moved in a horizon- 
tal direction, the diameter of the screw and 
pitch will, of course, be much reduced. 


(174) J. P. 8., New Orleans, La., writes: 
Please give me some information that will 
help me out of a lotof trouble. Iam an 
engineer in a rice mill. We have recently 
put in an engine to drive our brush, but we 
cannot get the speed out of the engine; 
cylinder, 12 by 16 inches, and rated at 50 
horse-power. It should run 150 revolutions 
per minute. We have made several changes 
in pulleys on our engine and line shaft, but 
I cannot say that we gained anything. We 
have at present a 48 inch pulley on the 
engine, and a 30inch pulley on the line 
shaft. On the end of the line shaft we have 
a bevel gear with 53 teeth, and on the spin- 
dle of brush another bevel gear with 34 
teeth. I would like to know if, by chang- 
ing the 53-teeth wheel to the spindle, and 
the 84-teeth wheel to the line shaft, I can 
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gain any power, and make the brush run 
any easier? The brush at present makes 
300 revolutions per minute, and the engine 
130. In order to do good work, the brush 
should make 380 revolutions. Any informa 
tion you can give me will be appreciated. 
A.—If the engine makes 130 revolutions per 
minute, then, with the given size of pulleys 
and gears, the brush should make $24 
revolutions. Changing the gears as you 
propose to do will increase the speed of the 
engine, and enable it to develop more 
power, provided your steam plant can fur- 
nish a suflicient amount of steam. This 
change of gears, however, will make the 
piston speed too great for the required 
speed of brush; we should, therefore, not 
advise you to make this change. You will 
obtain better results by increasing the diam- 
eter of the pulley on the line shaft, say, to 
36 inches; we cannot give the exact figure 
without knowing more of the work the 
engine has to do. Do not omit changing 
the governor of the engine to suit the in- 
crease of speed; it is possible that, in mak- 
ing the previous changes, you have paid no 
attention to the governor, and this may be 
the cause of your present trouble. From 
the meager data you have given us, it is 
impossible to decide whether the engine is 
large enough to do the work or not. 
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Grant's Gears, Lex’n, Mass., & Phila, Pa. See p. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith M. T. Co., Mill., Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
Chucks, the Nat'l, est’d 1882. 39 Cortlandt St., N. Y. 
Speed Gage McLauthlin & Co., Fulton St., Boston. 
Pattern and Brand Letters. A yariety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St. N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 
Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co., Newark, N.J. 


M. E. Howard, Indianapolis, Ind. Specialty, 4 
and 8 H. P. engines in stock, write for price. 

Engine Castings, 1 to 6 Horse-power Vertical. 
Humphrey's Foundry, Bellefontaine, 0. 

American Packing Rings make pistons steam 
tight. Are simple, durable and inexpensive ; write 
for circular. J. H. Dunbar, Youngstown, O. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn, 

**Pumping Machinery.’’ New book, 450 pp. Svo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton avenue, Philadelphia, Pa. 

,Pocket book of alphabets, post free, 20 cents. 
List free. Spon & Chamberlain, 12 Cortlandt Street, 
New York. 


New Jersey Art Metal Co., Passaic, N. J., 
thin and ornamental castings in brass, 
aluminum, ete.; 
and aluminum. 


finest 
bronze, 
machinery name plates in brass 


Grinders’ Supplies—Emery, Emery Wheels, 
Grinders, Knife Powders and Sharpeners, Paste 
& Liquid Polish, Whetstones. The Tanite Co. 
New York, N Y.; Cincinnati, O., & Stroudsburg, Pa. 

“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,”’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
‘** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York 

“Indicator Practice and Steam Engine Economy.”’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 
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A Remarkable Wind-mill. 


A wind-mill of somewhat remarkable pro- 
portions and placed upon a tower which is 
said to be the highest ever erected for that 
purpose, has been put up by Mr. A. J. Cor- 
coran upon the property of Mr. Prescott 
Hall Butler, at St. James, L. I. Several 
wind mills of equal power had been pre- 
viously erected by Mr. Corcoran, but upon 
towers not exceeding 125 feet high, while 
the present tower is 190 feet high. This 
was done because the spring from which it 
was desired to pump water was upon the 
beach and at times covered by the tide, the 
ground rising rapidly from this point, so 
that it was necessary to raise.the wheel to a 
very considerable height in order that it 
might be above all obstructions within 
1,000 feet from it. Twenty barrels of con- 
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crete, 40 barrels of cement, 20,000 bricks, 
42,000 feet of Georgia pine and more than 
six tons of bolts, washers and iron plates 
were used in its construction. The mill 
that surmounts this tower 1s 22} feet in di- 
ameter and pumps water through 6,000 feet 
of pipe toa height of 223 feet. It delivers 
water to a reservoir of a capacity for 65,000 
gallons, which it has filled in two days. 

ee. eS 

Making a Fusee or Derrick Barrel. 





By JosErpH HORNER. 
The making and molding of the fusee 
barrel, Fig. 1, by which the jib of a derrick 
crane is elevated and lowered, will afford an 








Povey 


rf . 
Ft ey) 


AMERICAN MACHINIST 


shaft bearing on that side, F the large 
flange, @ the ratchet wheel by which the 
chain is prevented from running out—a 
pawl or click dropping into the ratchet 
teeth, Hf the ring of metal behind the 
ratchet, / a shroud to strengthen the teeth, 
Kk a boss which runs against the shaft bear- 
ing on that side, / / the holes for the barrel 
shaft. 

For obvious reasons the pattern is molded 
upon its side just as it appears in Fig. 1. 
One mold joint suffices then, whereas if 
molded vertically there would be two joints 
required, involving also a deep middle flask, 
with no corresponding advantage. 

The pattern might be made in wood com- 
plete, or, as is more usual in these cases, in 
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interesting study in pattern work, core 
making and molding. The pattern is made 
in loam, struck against the edge of a flat 
board, and the ratchet is cast on the large 
end of the barrel. 

Fig. 1 shows the barrel in half longitudi- 
nal outline, half longitudinal section, and 
in end view ; this view being taken against 
the small end A; /} is the body of the barrel, 
upon which the chain is coiled and which is 
set out carefully, giving certain fixed diam- 
eters on the dotted linesc¢ at short inter- 
vals, in order to produce regular derricking. 
C is the small flange, D the lug for the 


attachment of the eyebolt of the chain, 7 
a thin boss or facing which runs against the 


loam. Made in loam there can be no middle 
joint in the pattern to correspond with that 
in the mold, but the top flask must be lifted 
bodily away from the pattern, involving 
some considerable fracture and subsequent 
mending up. 

Fig 2 shows the striking board used for 
the pattern. A comparison of this with 
Fig. 1 will show the relationship of the 
board to the casting. « a corresponds with 
the center line of the barrel, and the radii 
of the several sections ¢ of the edge of the 
board are set out from that line aaas a 
center. The edge B strikes the curved edge 
B (compare with Fig. 1), the position of the 
flange (, in Fig. 1, is shown by the dotted 


lines in Fig. 2, C. The flange fits against 
a shoulder }, struck on the barrel pattern, 
and the hole in the flange is cut to the 
radius 7, which is that of the print for the 
corresponding hole Z, in Fig. 1. At the other 
end the flange Fis struck directly as a 
portion of the loam pattern instead of being 
made in wood like the flange ©. The 
reason why one is made in wood and the 
other in loam is that / is a mere slight pro- 
jection, and will therefore run no risk of 
fracture, while ( is a thin web of consider- 
able area, and would therefore become 
broken, if made in loam. At A there is a 
wide recess cut in the board of width a, and 
radius /. This forms the print for the 
ratchet core. It is shown dotted also at 
a 
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of wrought-iron pipe. It is of sufficient 
length to receive the pattern and core prints, 
to have sufficient journal bearing on the 
core trestles, and length beyond for a boy ¢ 
turn the winch handle. 

Now, a mass of loam of the size of thi 
barrel would not stand of itself, but wor 
sag and fall apart; so in striking up loam 
patterns a skeleton of cast-iron plates a: 
hay bandsis built up. The plates are shown 
partly in section at B in the figure. They 
are of cast iron from }inch to 8 inch thick 
cast with holes to facilitate subsequent fra: 
ure. They are secured to the bar wi 
small iron wedges, ?. Note the gaggers 
prods ¢ on the end plates. These serve 
secure the loam upon the ends, which wit! 
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Fig. 2 
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a in Fig. 1. It is brought up nearly to 
the edge of the flange to afford sufficient 
sand in the core beyond the points of the 
ratchet teeth, and is brought back a con- 
siderable distance from the faces of the 
shroud to give sufficient sand there. Be- 
yond this point the edge of the board is cut 
to any radius /, only to clear the core bar, 
no print being formed there; the ratchet 
core which fits into the print formed by A, 
being made to carry that end of the core, as 
we shall see presently. The line d repre- 
sents the end of the print at the right-hand 
end. 

Fig. 3 shows 
various stages. 


the loam pattern in its 
First, there is a core bar, A 
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out the prods would be likely to 
scale off. 

Between all the plates hay bands 
Care wound tightly, well bedded in 
layers of thin loam. A good deal of 
hay band is used in a large loam 
pattern. It is brought up within 
about ? inch orl inch of the finished 
edge of the pattern, which is then 
completed with loam only. The 
loam is well worked in amongst 
the bands and over them with the 
fingers. Before the final coat is 
struck the pattern is put aside for a 
few hours to become partly set and dried, 
and then the final coat of fine sifted thin 
loam is put on, and struck to the outline at 
D. The print for the ratchet core is of 
diameter ) / and thickness a, corresponding 
with that shown dotted at the left of Fig. 1. 

The end of the bar to the right, beyond 
the pattern proper upon which is formed 
the print /, is not wound with hay bands, 
because there would not be sufticient thick- 
ness for the bands beyond the bar. Fibers 
of hemp are wound round that portion just 
sufficient to hold the thin coat of loam ap 
plied around the hemp, and which without 
the hemp would peel off the bar. Although 
a core bar is used to strike the pattern 
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upon, of course, it is not used as a core bar, 
that is, the vent holes seen in the figure are 
not required. Finally the pattern is put into 
the stove to be dried. 

After the pattern is dried it is taken out 
ff the stove, put on the trestles, and 
smoothed over with glass paper, after which 
it is ready to receive its attachments, name- 
ly, the small flange , and the lug / with 
its prints 7. The loam body is painted with 
tar, and is then ready for molding. We 
will defer the consideration of this until 
ifter the making of the cores. 

The striking board for the main or body 

re is shownin Fig. 4. The relationship of 
this to the casting is clear on a comparison 
with Fig. 1. Asin Fig. 2,a@ a is the cen- 
ter from which all radii are set out. The 
thickness of metal in the barrel is shown 
shaded on the board. This is often done so, 
or else varnished black, as a guide to the 
molder for checking the correct thicknesses 
between the core and the mold by. B rep- 
resents the edge, therefore, of the body of 
the casting, and the positions and dimen- 
sions of the ratchet and bosses are clearly 
shown by the shading. The edges / are 
cut to the radii / 7 to correspond with the 
edges similarly lettered in Fig. 2, so that the 
cores for the end holes shall exactly fit the 
print impressions imparted by the pattern 
in Fig. 3, and the hole formed by the print 
1, in the core box in Fig. 6; 7 d are the ends 
of the core prints corresponding with d in 
Fig. 2, and the edge of the recess A in the 
same figure, 

Fig. 5 shows the core struck up. It is 
built upona core bar, A, pierced with vent 
holes. Hay bands, B, are wound tightly 
round, no plates being used, and loam is 
worked between and over them, as already 
described in connection with the pattern, 
Fig. 3, and the final coat of loam, (, is 
struck by the board in Fig. 4. The ends 
/. L fit the impression made by the core 
prints on the pattern, and in the ratchet 
core box, Fig. 6. 

Fig. 6 shows the ratchet core box. It is 
a half-box, two half-cores made from it 
forming the complete ring of teeth. There 
is a bottom board A, which carries the semi- 
circular ring B, of internal diameter 0 /, 
corresponding with the external diameter 
)} of the print Din Fig. 3, and of depth a 
equal to the width ain Fig. 3. This ring is 
built up in segments. If made solid, it 
would shrink and go out of truth. The 
ring of ratchet teeth G is made in one 
thickness, but in two segmental lengths, in 
order to avoid short grain. Its shroud / is 
also made in two lengths, and doweled 
upon it. The half-boss A’, with its print Z, 
is screwed to the side C of the box. 

Now, it is impossible to make the cores 
from this box in one piece, because the 
shroud J could not be withdrawn from the 
core, if rammed entire, being entirely em- 
bedded in it. The core is, therefore, made 
in two portions, divided along the plane 
d d,and stuck together while green. The 
two cores are shown separately as rammed 
in Fig. 7. The cores are made in sucha 
way that they shall be put together with no 
risk of becoming displaced relatively to each 
other. Wires, w, are rammed up in the 
bottom core A, which is made first; parting 
sand is strewn over the joint face @, and 
the top core B is rammed over that while 
still green. Then the box is turned over, 
the bottom A, front (, and half circle B, in 
Fig. 6, taken away, and that portion of the 
one which contains the ring of teeth lifted 
ff from the other, and from the wires «. 
lhe way is then clear for the removal of the 
shroud, and the two portions of the core 
then dried in the stove, and afterwards 
stuck together, the portion / going back 
iver the projecting wires. 

A stout curved wire of about 4-inch 
diameter is rammed in each core to stiffen 
it, and also to provide a means of lowering 
and of securing it in the mold. For the 
bottom of the mold the loops are in the 
joint face of the core, being used only for 
lowering it down by; for the top of the 
mold the loop is at 4, being used for secur- 
ing the core in the cope, so that it shall not 
fall out when the cope is turned over upon 
the drag part. 
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Figs. 8 and 9 illustrate the mold of this 
barrel, by means of which the relationship 
of the various sections thereof is clear. 
The loam pattern is molded like an ordinary 
pattern of wood in drag A, and cope B, the 
top being well liftered, «a. In these figures 
C is the body of the barrel, molded from 
Fig. 3; D is the central core, Fig. 5, resting 
in the print impression 7 Z, the one to the 
left being formed in the ratchet core H; F 
is the pouring basin, G the runner, // the 
ingate. The air from the mold comes out 
from the bottom of the drag, and from the 
top of the cope; that from the main core 
comes out from the ends of the core bar //. 
That from the ratchet core is brought away 
into the mold, and through the cope. & is 
the riser cup, the function of the riser m 
being to relieve the mold of strain atthe 
time of pouring. The mold may be fed also 
here. 
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Reckless Boiler Management. 








We have sometimes admitted that there 
was rather more recklessness in the use of 
steam boilers in this country than elsewhere 
in the civilized world. In consideration of 
the following, which we take from Fngi- 
neering, we are inclined to take this back. 
We doubt if anything, even in saw mill 
work, could surpass the recklessness set 
forth, We append the account without 
further comment : 

BOILER EXPLOSION AT BUCKIE. 


A startling illustration of the recklessness 
which is sometimes displayed in the pur- 
chase and working of second-hand boilers 
has been afforded by an explosion which 
occurred last December at Buckie, Scotland, 
and which has formed the subject of a 
recent formal investigation by the Board of 
Trade. 

The explosion took place on Tuesday, 
December 19th, at an iron foundry owned by 
Messrs. William Adam & Son, and resulted 
in the death of the senior partner, Mr. Will- 
iam Adam. The boiler was a very small 
one of the single flued Cornish type, and 
was bought last August by Mr. Adam. It 
rent longitudinally at the back of the ex- 
ternal shell, and also fractured through the 
manhole at the top and along the side of 
the steam dome, in addition to which the 
front end plate was blown completely off. 
The boiler was wasted by corrosion, and 
was also worked at a pressure greatly in 
excess of what it was capable of sustaining. 
The following are full particulars brought 
out at the formal investigation: 

The Commissioners appointed to investi- 
gate the explosion were, Mr. Robert Lamb, 
advocate, Aberdeen (President), and Mr. 
Holland Harrison, engineer, Edinburgh. Mr. 
Henry Peterkin, advocate, Aberdeen, con- 
ducted the proceedings for the Board of 
Trade. 

Mr. William Adam, junior, was the first 
witness, and stated that he was, up to the 
date of the explosion, in partnership with 
his father at the Seafield Foundry. He was 
trained as a mechanic, but had no special 
knowledge of boilers or their management, 
his duties being to look after the turning 
and fitting shop. When the firm com- 
menced business they had a portable boiler 
and engine combined, but there was no 
stated person engaged to look after it. In 
August last his father bought the boiler 
which formed the subject of the present 
inquiry, his reason for buying it being that 
the portable boiler was too costly in its con- 
sumption of fuel. It was used for driving 
the turning lathe and boring machine, and 
also for foundry purposes. Knowing nothing 
about boilers, he trusted to his father, who 
professed to be quite qualified in that mat- 
ter. As regarded his father’s experience 
with boilers and engines, witness said that 
when his father’s apprenticeship in Scotland 
was finished, he left for Australia, and while 
there he was in charge of a coffee-mill, 
where there were two boilers and engines. 
He then removed to New Zealand, where he 
was in two engineering shops, those of the 
Anchor Line Company, and Mr. Mooterie, 
of Nelson. He was ten years in Nelson, 
but what experience of boilers he had there 
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witness did not know. The firm of William 
Adam & Son did not repair boilers, but 
some months after his father purchased the 
boiler which had since exploded, witness 
assisted in putting a patch on the back end 
under his father’s supervision and to his 
orders. He never saw any leakage or indi- 
cation of weakness. \W hen his father bought 
the boiler from a Mr. Moore, of Glasgow®* 
he told him the price, and said it had been 
tested to 100 pounds hydraulic pressure, 
but he had no guarantee as to its working 
capacity, pressure or strength. On the day 
of the explosion, witness stopped for dinner 
at 12 o’clock. There was no one in particu- 
lar looking after the boiler that morning. 
After returning to the works, he noticed 
that the pressure on the gauge was 50 
pounds, and soon after this the explosion 
occurred. The buildings were wrecked, 
and his father was instantly killed. The 
boiler was not insured, and as far as he 
could estimate the damage, he thought it 
would be about £150. His brother and 
another man were also injured. The only 
fault his father ever found with the boiler 
was that it was too small. On casting days 
they had to stop about half-time, as the 
boiler would not hold steam enough for the 
blast, and it took some time for the steam to 
be raised again when once it got down. 

Joseph Geddes said he had been four 
years in the service of the firm as appren- 
tice fitter. The boiler was usually worked 
at a pressure of from 20 to 30 pounds, but 
on casting days it was put up to 85 pounds 
before the blast was started. The ball on 
the safety valve lever was of no use, as it 
would not allow the steam to rise to more 
than 20 pounds, so they had to add extra 
weights, pinion wheels being generally used 
for the purpose. The finger of the pressure 
gauge would not go further than 85 pounds, 
and the gauge was generally watched to see 
that the pressure did not rise beyond that 
point. A short time before the explosion 
he saw that the valve was blowing off at 
60 pounds ; there were then two pinions in 
addition to the ball on the lever. When 
he saw the steam blowing off he informed 
Mr. Adam, who then told him to add a 
piece of cast iron to the lever, and witness 
did so, putting it on to the extreme end. 
The blowing then stopped, and the pressure 
rose to between 70 and 80 pounds. This 
was about four minutes before the explo- 
sion, and Mr. Adam, who was then stand 
ing in front of the boiler looking at the 
gauge, gave the order for the engine to be 
started, making a remark at the time to the 
effect that ‘‘ there was never any fear of a 
boiler when the steam was on.” The ex 
plosion occurred immediately after, and 
witness was somewhat badly hurt thereby. 

David Adam, iron molder, said that the 
boiler was attended by Geddes and his 
father. Just before the explosion he noticed 
his father looking at the pressure gauge. 
Witness did not know what had happened 
until he was subsequently picked up out- 
side the works. He was somewhat injured, 
and had been laid up several days. 

John Young, blacksmith, deposed to hav- 
ing put a patch on the back end of the 
boiler. After the explosion he found Mr. 
Adam some 12 feet from the boiler, which 
had been torn from its seat and the pieces 
scattered in various directions. The dome 
was carried some distance down to the 
beach, and the other portions were found 
in different places. 

Mr. William Adam, recalled by the presi- 
dent, stated that when they were applying 
the patch he did not notice the thickness of 
the plates. 

Andrew Jolly said he was a currier by 
trade, and some time ago his effects were 
sold by public auction at Glasgow. Among 
them was an old Cornish boiler which he 
had not used for several years. It was de- 
scribed in the catalogue of sale as ‘‘Lot 81, 
old boiler.” It stood outside for a long 
time, and he never used it for driving an 
engine. Witness was shown an entry in 
the list of sales, ‘‘Moore, £2 5s.,” but said 
he did not know who purchased the boiler 
at the time. The boiler was second-hand 
when he bought it 12 or 14 years ago. He 
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practically never worked it at any pressure, 
as, when he had it in use, it was simply for 
heating the liquor for currying leather. 
Steam never reached more than 5 pounds. 
When his effects were sold the boiler had 
been for some years out of use. He thought 
he might have given £8 or £10 for it origi- 
nally, and, as far as he recollected, it had 
previously been fixed on board a steam yacht. 
He never made any test of the boiler, nor 
any repairs. 

Mr. James Barnet, engineer surveyor at 
Aberdeen for the Board of Trade, said he 
had made an examination of the exploded 
boiler, and found that the external shell 
was torn into four large pieces, with one or 
two smaller pieces. The boiler was of the 
single-flued class, and measured only 4 feet 
1 inch in length by about 3 feet in diameter. 
He described minutely the general construc- 
tion of the boiler, with its equipment of fit- 
tings, and, with regard to the explosion, 
stated that the shell ruptured longitudinally 
and fractured in a line through the man- 
hole along the top, and by the side of the 
steam dome, while the front end plate was 
blown completely off. With regard to the 
cause of the rupture witness said there were 
indications of corrosion in the form of 
grooving near the water level, while nuts 
had been put into the external shell to fill 
up wasted holes. The pressure on the boiler, 
he calculated, was 75 pounds on the square 
inch. 

By the Commissioners: Simply applying 
hydraulic pressure was not a safe guide 
whereby to ascertain the safe working point 
of a boiler. The grooving was extensive, 
and ran along the whole length of the boiler. 
The plates were very much reduced, and at 
one place there was practically no thickness 
at all remaining. The upper parts of the 
end-plates were unstayed, and the plates 
there were only one quarter inch thick origt- 
nally. The explosion was caused by over- 
pressure, grooving, and corrosion, the boiler 
in reality being so much reduced that it was 
not suitable for any useful pressure. If a 
careful inspection had been made by any 
skilled engineer, he must have ascertained 
its dangerous condition. Witness had writ- 
ten to Mr. John Moore, who had sold the 
boiler to the deceased, Mr. Adam, and re- 
ceived aletter in reply in which Mr. Moore 
regretted the death of Mr. Adam, and gave 
information regarding the boiler to the effect 
that ‘the did not know the age of the boiler, 
having bought it at a public sale from An- 
drew Jolly, Hamilton street, Glasgow, in 
August, 1892. He made no repairs to it, 
but it was tested to 100 pounds by hydraulic 
pressure. He did not tell Mr. Adam at 
what pressure to work it, as he did not know 
his requirements. Mr. Adam inspected it, 
and said it would suit his purpose.” The 
hydraulic test to 100 pounds witness did not 
regard as any indication of the boiler being 
safe. Iledid not think the boiler could pos- 
sibly have been in safe condition when Mr. 
Adam bought it, judging by the extent of 
the corrosion. There was nothing on the 
boiler to indicate the maker or the age. 

The evidence being concluded, and the 
Commissioners having inspected the frag- 
ments of the boiler, Mr. Peterkin submitted 
the following questions to the judgment of 
the Court: 

1. What was the cause of the explosion ? 

2. Had the deceased Mr. Adam the neces- 
sary technical knowledge to form an opinion 
as to the condition of the boiler in question, 
or had he taken sufficient steps through 
competent persons to ascertain that the 
boiler was fit to be employed at the time of 
the explosion for the work at the pressure 
at which it was used ? 

3. Was the firm of William Adam & Son 
justified in employing the boiler for the 
work, and at the pressure at which it was 
used when it ex ploded? 

4. Does blame for the explosion attach to 
any one ? 

After some deliberation, the presiding 
Commissioner intimated that the Court had 
arrived at the following conclusions : 

1. They were of opinion that the cause of 
the explosion was over-pressure, grooving, 
and corrosion. 
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2. Mr. Adam had not the necessary tech- 
nical knowledge, and he did not take suffi- 
cient steps through competent persons to 
ascertain that the boiler was fit for use. 

8. The firm were not justified in employ- 
ing the boiler for the work and at the press- 
ure indicated. 

4. Blame for the explosion, in their 
opinion, attached to the deceased Mr. Adam. 

The Court made no order as to costs, the 
person most to blame having been the 
owner, who had been killed by the explosion. 

me 
Engineers Meet at Ball & Wood’s 
Works. 








Saturday afternoon, March 3ist, a large 
number of engineers gathered, by special 
invitation, at the works of the Ball & Wood 
Company, at Elizabethport, N. J., the 
ostensible object of the visit being to see 
the new engine built by that company, 
which is to be erected at the works of the 
Chicago Edison Company. This engine, 
which is of 600 horse-power, was found on 
the floor of the works, under steam, and it 
attracted a good deal of attention. We have 
been requested by the company not, at this 
time, to attempt anything like a description 
of this engine, which in many respects 
presents novel features. We violate no 
confidence, however, in saying that it is a 
vertical compound engine, with cylinders 
side by side, with main valves in the cyl- 
inder heads, and cut-off valves, controlled 
by the governor, working inside the main 
rotary valves. The Corliss wrist-plate mo- 
tion is employed, modified and compounded, 
to bring about what are believed to be bet- 





ter results than those usually obtained by 


such modifications. There is, of course, no 
detachable arrangement, all valve motions 
being positive. The effort seems to have 
been, all the way through, to bring around 
a quick cut-off from zero up to three- 
quarters stroke, good regulation, and the 
economy resulting from small clearance 
space. Small floor space required and 
high rotative possibility seem, also, to have 
been well considered. 

There was, also, on the floor of the shop, 
a small horizontal tandem compound engine, 
under steam, which behaved very nicely in- 
deed. 

The Ball & Wood Company have a shop 
very finely arranged for their business. It 
is built on the gallery mansard principle, 
the main floor being covered by a traveling 
crane and a railroad track entering at one 
end, which makes the shipping of machin- 
ery a matter of great convenience. 

In one of the galleries creature comforts 
were spread out, so that none need go away 
hungry or thirsty. In all respects the enter- 
tainment offered to their friends by the Ball 
& Wood Company was a success. 

A time like this was particularly inoppor-. 
tune for looking at matters around the shop. 
But from such observations as were casually 
made—the component parts of engines 
under construction—it does not look as if 
the company contemplate going out of 
business just yet. 





“=>: 





There are some strange features connected 
with the recent developments respecting 
the crooked work at Carnegie’s armor plate 
mill. How it could be that blow-holes 
in armor plates were plugged up and con- 
cealed from the inspectors, how plates 
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selected for inspection and test could be re- 
tempered at night, and made better than 
the lot they were supposed to represent, and 
how false entries could be made regarding 
the length of time of heating plates, without 
the proprietors having any knowledge of 
what was going on, is somewhat mysterious. 
It is also very strange that there should be 
those about the mill more interested in 
cheating than its proprietors were. Further- 
more, it seems strange that a fine could be 
assessed for deficiencies in work acknowl- 
edged to be the best of its kind ever done, 
and considerably above the minimum re- 
quirements of the contract. 
It is pretty safe to say that the whole 
truth has not yet come out regarding this 
matter, and it is doubtful if it ever will 
come out. 
a "See 

A London dispatch under date of March 
29th says: Mr. William Mather, Member of 
Parliament for the Gorton division of Lan- 
cashire, and the senior member of the firm 
of Mather & Pratt (Salford Iron Works), 
has made a report of the experience of his 
firm in the first year’s experiment of giving 
his employes an eight-hour day, instead of 
nine hours, without any reduction of wages. 

Mr. Mather, whose works employ a large 
number of hands, reports that the experi- 








ment has proved in every respect a com- 


plete success. The output of the works 
has been greater than ever before, without 
an increase of expense, despite the reduction 
of hours, 

—>e — 


Mr. Hans Renold, of Manchester, Eng- 
land, who is a very large manufacturer of 
bicycle and other chains for transmission, 
and who uses in his factory a good deal of 
American machinery, is now here looking 
into the matter of further purchases from 
our tool builders, and may incidentally 
make arrangements whereby he can do 
something to maintain the ‘‘ balance of 
trade” by sending some of his bicycle 
chains here. A specimen of one of these— 
the roller chain, illustrated in Fig. 1, our 
issue of October 26, 1893, is far the best and 
most beautiful bicycle chain we ever saw. 























The Clifton Iron Co., has 


blown in one ofits stacks. 


of Ironaton, Ala., 

Central furnace of the Cleveland (O.) Rolling- 
mill Co. has been put in blast. 

The Illinois Steel Co. has started up another of 
its blast furnaces, at South Chicago. 

The Helmbacher Forge and Rolling-mill Co., 
Pittsburgh, Pa., has started up twoscrap furnaces. 





» ST 





THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





PITTSBURG. 
Cuicaco. 
New Yor. 


Ks MAKE THE BEST STEEL NOW USED 
hg FOR TOOLS, DIES AND MILLING CUTTERS. 











i] SET WITH 30 SIZES AND 

















WRENCH |, 


“Lightning” Screw Plates 


TAP ; 

% ; Sita tien aes ag ee Re | 
: ns aS 67" "io iD 3 14 15 16 f For Machinists, Electricians, Bicycle Re- 
= es pairers, &c. Adjustable Dies with Guides. 


SEND FOR CATALOGUE. 


WILEY & RUSSELL, MFG. 60., 


CREENFIELD, MASS. 





BOSTON: 11 & i3 Oliver St., 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. 


Soir REPRESENTATIVES IN THE UnrrEpD States. 


B.M. JT ONBS & CO., 


No WASTE in redressing, 


NEW YORK: 143 Liberty St’ 





MANUFACTURERS OF 


AND OTHER 


e 
SEND FOR > 


CATALOCUE E. 





FITCHBURG y | 


Hoctncatel Boring @ and 4 Drilling 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


== ENGINE LATHE 


2 METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 





LATHES! PLANERS!! SHAPERS, &c. !1! 





91094 swing, Wo 


Modern Design. 
Valuable Features, 
CATALOGUE FREE. 











Awarded a 
Medal 
at the 

World’s Fair, 


because our tools were not on exhibition there 
but our customers wawe us that every tool built 
by us has proven sxactly as represe nted. Our 
claim is that **‘ Our tools are of the latest and most 
approved designs, while the workmanship, ma 
terial and finish are of the hi ighest order.”” Our 
catalogue will tell you all about the 2m. Prices 
quoted on application. No time like the present 


to buy! 


SEBASTIAN LATHE CO., 


117-119 Calvert St., CINCINNATI, 0. 








FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


dW. JOHNS MANUFACTURING CO., 














87 MAIDEN LANE, 
NEW YORE 
































alta itt 





























aie i 














Aprit 5, 1894 





AMBRICAN 





MACHINIST 





138 








The Hall & Brown Woodworking Machine Co., 
Pittsburgh, Pa., are now making nine hours a day 
and will soon resume on ten hours with a full 
force of men. 


D. Saunders Sons, Yonkers, N. Y., inform us that 
while there is no boom in their business it is slow- 
ly and steadily brightening in a wayto give them 
encouragement. 

At Donaldsonville, La., arrangements have been 
made for the erection of a foundry and a machine 
shop. The Donaldsonville Land and Improvement 
Co. have the matter in hand 


The reorganization of the old Southern Iron Co. 
into the Central Iron Co., Nashville, Tenn., has 
now been effected, and the company’s furnaces 
and other properties will be operated. 

The Rand Drill Co., 23 Park Place, New York, 
manufacturers of rock drills, air compressors, etc., 
informed us on March 28th last: that their trade 
shows a steadily improving tendency. 

James Oates and W. Moffatt, at Charlotte, N. C., 
are forming a company for the purpose of erect- 
ing works for the manufacture of pumps and 
heaters. The capital stock is to be $25,000. 

Abendroth & Root Mfg. Co., 28 Cliff street, New 
York, manufacturers of the Root water tube boiler, 
are running their works full handed and full time, 
with prospects of having to work overtime. 

The Colorado Fuel and Iron Co., of Pueblo, Col., 
states that the wage question has been settled at 
its works, and that the plant is now in operation. 
One furnace is now in blast, and it expects to start 
the rail-mill. 

The Lodge & Davis Machine Tool Co., of Cincin- 
nati, O., write us: Webave just received a large 
order from the Butte, Anaconda & Pacific Railway 
Co. for a complete outfit of tools to be used in 
their shops at Anaconda, Montana. 





The Keystone Mfg. Co.,of Buffalo, N. Y., have 
issued a new catalogue describing their improved 
ratchet wrenches, ratchet drills, ete. The cata- 
logue is fully illustrated and contains matter of 
interest to those who are users of such tools. 

The Oliver & Roberts Wire Company, Pittsburgh, 
Pa., is running its plant to full capacity, employing 
over 150 more men than it had this time last year. 
The company is now erecting ashop which will 
greatly increase the output and give work to an 
additional number of men. 

The Phoenix Iron Co., of Phoenixville, Pa., has 
secured the contract to erect an iron pier at Long 
Branch, N. J.; also the contract for several thou- 
sand tons of elevated railroad material to go to 
Brooklyn, N.Y. This contract calls for the entire 
equipment of stations, platforms, waiting rooms, 
ete. 

The Minneapolis (Minn ) Rolling-mill Co. has been 
reorganized by E. S. Baring-Gould, A. Z. Levering, 
W. A. Koon and others, with the capital stock 
placed at $500,000. The machinery, which has been 
ready for use foralmost a year, will be put in po- 
sition about the middle of April, and it is thought 
that the plant can be operated by June Ist. 


A contract for building and equipping about 
one hundred miles of electric road for the Nassau 
Electric Railroad Company, in Brooklyn, at a cost 
of about $12,000,000, has been signed in Boston. 
The work will be done by the Johnston Rail 
Company, of Johnstown, Pa., and the equipment 
supplied by the Thomson-Houston and Westing- 
house Electric Companies. 

As aresult of the refusal of the management to 
restore a recent 25 per cent. reduction in wages, 
the molders employed by the Lockwood Manufact- 


uring Company, South Norwalk, Conn., have 
struck. The company refused to grant the de- 


mands of the men for an increase, announcing that 





DON’T ACCEPT ANY SUBSTITUTE FILE. ae ‘. 


INSIST ON HAVING 
NICHOLSON. 






3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





— 
<= 
rm 


BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer, 





RE NES: come 


s, Architects and 
ilders of 


Bu 


Engineer 


j . : , ae 

eb EEN 
‘ a —— i 
iNT 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary 


x 


*ssulpling 
pue sospiig |0031g puke Uo] 


The above illustration is taken direct from a photograph, and shows the construction of an Tron Truss 
Roof designed and built by us for The C. W. Hunt Co., at West New Brighton, Staten Island, 


New York. 


The building is 42 feet in width by 202 feet in length, and is used by the C.W. 


Hunt Co. as a Machine Shop. The side wallsare of brick and the roof trusses of iron, 
with iron purlins covered with slate, sothat no wood work is used about the 
construction of the building in any way. shape or manner, thus eliminat- 


ing entirely the danger from fire. 


This is one of the best designed and 


equipped Machine Shops of its size in the United States. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 


a six-months’ shut-down would be preferable, and 
the men did not return to work. 

It may not be generally known that the United 
States is the owner of arolling-mill at Charlestown, 
Mass., and of another at Rock Island, Il. The roll- 
ing-mill at the Charlestown Navy Yard has recent- 
ly resumed operations. Orders have been received 
to have the iron for chain-making rolled at this 
yard. The cable for thethree new warships, ‘‘Ore- 
gon,”’ **Massachusetts’’ and ‘“‘Indiana,’’ will be 
made there.— Tribune. 

The Detrick & Harvey Machine Co., of Balti 
more, have recently purchased from the Capitol 
Mfg. Co., of Chicago, their business of manufact 
uring the well-known Adams bolt-threading and 
Cook nut-tapping machines. The first-mentioned 
firm state that with their facilities for manufact 
uring they will endeavor and think they will have 
no difficulty in maintaining the excellent reputa 
tion which these machines have attained. 


Labor 


An Auburn (N. Y.) dispatch says: There are evi- 
dences of the revival of trade in this city. A solid 
train of fifty cars, drawn by two locomotives and 
loaded with farm machinery, left here this after- 
noon bound for the New England States. Three 
weeks ago a similar train of thirty one loaded cars 
went East. It was the first solid train loaded with 
farm implements which ever entered New Eng 
land. The train to-day was the second instalment 
and more are to follow. This city, which has suf- 
fered depression, is thus encouraged, for every im- 





plement of whatever nature on the two trains had 
been sold before it left this city. Shops are in 


| removed from Newark, 


operation with a full force of men, and indications 
point to prosperity. 

On the 2ist of March a new company with $100,- 
000 capital, and to be called the Specialty Manu- 
facturing Co., was organized in Hartford, Conn. 
The following gentlemen compose the directorate: 
Mr. George J. Capewell, president (vice-president 
Capewell Horse Nail Co.); Austin Brainard, vice- 
president (director .Etna Machine Co.); Charles 
Flint, secretary and treasurer; EC. Lewis (presi- 
dent Waterbury Farrel Foundry); John H. Hall 
(general manager Colt’s Patent Firearms Co.); A. 
W. C. Williams (general manager Capewell Horse 
Nail Co.); J. H. Knight (president First National 
Bank, Hartford). The company will engage in the 
manufacture and sale of patented “specialties” 
commencing with a number of patents of Mr- 
George J. Capewell, in the line of nail and tack 
pullers, barrel-nail pullers, cutting nippers, ete. 


A Chicago dispatch of March 20th says: <A local 
paper to-day says that arrangements for a com- 
bination of sewing-machine manufacturers, with 
assets of more than $5,000,000, are in progress here. 
The combination will, it is said, absorb the busi- 
ness of the White Sewing Machine Compapry, of 
Cleveland; the Standard Sewing Machine Com- 
pany, of Cleveland; the Davis Sewing Machine 
Company, of Dayton, 0., and the Domestic Sewing 
Machine Company, of Newark, N. J. The last- 
named company is now in the hands of a receiver, 
and this fact has delayed matters materially. The 
Domestic manufacturing plant, it is said, will be 
and combined with the 
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HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


t# Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 
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Davis plant at Dayton, O. The two Cleveland 
plants of the White and Standard Companies will 
be removed tu Chicago. As contemplated, George 
P. Hoffman, of Dayton, O., will be president, and a 
Cleveland man, Thomas B White, »bably be 
In the directory will be 


will pr 
selected as vice-president 
J.E French and A. L. Moore, of Cleveland; L A. 
Jonnson and E. J of Dayton, 
president of the New York Guaranty and Indemni 
ty Company. 


Barney, and the vice- 








Machinists’ Supplies and Iron. 





New York, March 31, 1894 


Iron—American Pig— We quote Standard North- 
ern brands, No.1 Foundry, 712.75 to $13.50; No. 2, 
$12.00 to $12.50; Gray Forge, $11.25 to $12.00. South- 


ern brands of good quality are obtainable at $12 25 
to $13.00 for No. 1 Foundry; $11.00 to $11.50 for No. 
2, and $10.75 to $11.25 for Gray Forge 


Antimony—The market is steady and quiet. We 
quote L. X., 94c. to 93¢c.; Cooksou’s, 10¢. to 
10lgc.; Hallett’s, 8%4c. to 9¢., and U, S. French 
Star, 10e. 


Lard Oil—Prime is quoted at 62c. to 68Mée. 

Copper—The market is dull and the demand is 
light, as buyers expect lower prices in the near 
future. Lake Copper is offered at 9 5OG to 9.60e. 
Casting Copper is held at 9.10c. to 94c. 

Lead—The market is unsettled. Bids of 3.45¢ 
solicited without resulting in business 


are 





Spelter—The market is dull. Quotations are 
nominal at 3.80c. to 3.85¢c. for New York delivery. 
The buyer’s wants are limited. 

Tin—The market is weak with offerings at 19.30c. 
for prompt delivery, and less would be accepted 
for futures. Speculative interests are absent and 
the jobbing demand is light. 








* WANTED * 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Wanted 
No. 1 refs. 


Position as foreman of boiler shop: A 
soilermaker, 20 Olive St., Lowell, Mass 


Foreman patternmaker, desirous of making a 
change, well up in bridge, roofing and architect 
ural work. Address 435, AMERICAN MACHINIST. 


Wanted—Position by a draftsman, experienced 
in coal mining, rolling-mill, steel work and general 
machinery. Box 44, AMERICAN MACHINIST. 


Position wanted 
tool maker ; 
of reference. 


by all-around machinist and 
7 years’ experience as foreman; best 
30x 45, AMERICAN MACHINIST. 
A position where a simple but thorough system 
of keeping cost and time accounts could be made 
of use. Box 47, AMERICAN MACHINIST. 








1874. 


Established in 


CLEVELAND TWIST DRILL CO. 2% oven victoria st, London, ens 


COR. LAKE & KIRTLAND STS., CLEVELAND, O. 


0 & 102 Reade Street, New York. 


5 Neue Promenade, Berlin, C., Germany. 





Second-Hand Machinery 


MODERN STYLE, IN COOD ORDER 
BEING THE EQUIPMENT OF A 


MACHINE TOOL SHOP 
ENGINE AND BOILER WORKS. 


IRON ee 16 in. x 4 ft ,19in. x 3 ft., Qin. x 


32 In. x6 ft., 24in. x 4,5 and 6 ft 
26 in. x6 and 8 ft., 30in x 6and 10 ft. 
32in. x 6 ft., 36 in. x 8, 10 and 16 ft. 

ENGINE LATHES, 13 in. x 6 ft. 16 in. x 6 and 8 ft., 
kin. x8 ft. 
20in x 10 and 12 ft., 24 in. x 10, 12 and 16 ft., 
30 in. x 10 ft . 82 in. x 16 ft.,52 in. x 24 ft., 84 
in x Is ft. 


PIT LATHE, to turn up to 16 ft. wheels. 

SHAPERS, 6, 8, 9, 12, 15, and 16 in 

UPRIGHT DRILLS, 20, 24, 48 and 68 in. 

RADIAL DRILLS, 3 and 4 ft. arms 

MILLING MACHINES, Cinti’ No. 2. also‘ Ingersoll,” 
extra heavy Table 22 in. x 4 tt. 

GEAR CUTTER, cuts 36 im. Spur 
** Gould’s.”’ 

pli ATING MACHINE for Pulle ys and Wheels. 

a in —_* AND TURNING M.LL,38in. with 
wo hea 

uPRiguit TURRET CHUCKING MILL, Brown & 
Sharpe’s 

STEAM HAMMER, 300 Ibs., “ Ferris and Miles. 

BOILER BENDING ReLLs, 6, 8 and 10 feet. 


and Bevels, 


” 


BOILER PUNCH AND SHEAR, 36 in. gap; 1 in. 
through, 1 in. iron, weight 14,000 Ibs. ‘‘Im- 


proved style.’ 
BOILER FLANGE CLAMPS, 6 and 10 ft. 
BRIDGE RIVETING MACHINE,’ Allen’s Pneumatic.” 


J. J. McCABE, 


SUCCESSOR TO | 
E. P, BULLARD’s |44 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 
Power Presses 


or Punching, Drawing, and 
Stamping Sheet Metal Goods 
of Every Description, 
Taper Rolling Machines 
a Specialty. 
The Cou'ter & McKenzie Mach. Co. 
540 Water St., 











BRIDGEPORT, CONN. 





MACHINERY 


NEW AND SECOND-HAND. 


Plate Planer, 1616 ft.. one setting. 1 in. 
Shear No. 27, 30in. throat, 44 in. plate. 
Above entirely New, made by Bement, Miles & Co, 
Boiler Rolls, 8 ft. 3in. between Housing. Cheap. 
Punch, 21 in. throat. Teal. 

57 in. Swing Driving Wheel Lathe, Double Head. 


Plate. 


ENGINE LATHES. PLANERS. 
100 inches x 20 feet, } 72 inches x 25 feet. 4 Heads. 
me 2 24 69“ 5 1“ 
1 “ is *“ 60 “ 909 ¢« 39 
18 as mm. fe 42 sh i EY 
10 ss 14 36 ‘ 16 * Ps 
5 “ 24 and 16 feet 30 inc shes x 12 feet. 1 Head 
24 a 25 feet. 3O 8 1 
Other Sizes Smaller Sizes rm ; 


9, 12, 14, 24 and 26 in. Shaper. 

8, 12, 18 in. Slotter. 

Drills, Radial and Post. 

Screw Machines No.1,2,3, P.& W. 
} Dynamo for Electro-plating, etc. 


Profiling Machine. P. & W 

No. L & 3 Universal Miller, B, & 8. 
1,500 Steam Hammer, Morgan. 
200 Bradley i a ht. 
Lot of Polishing Machines 
Shafting, Belting. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat:sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N. Y. 


Sensitive Drill. 











Burnham’s 
















SEND FOR CIRCULAR. 
THE GEO, BURNHAM CO0., Worcester, Mass. 





possoP 


—— 
2-3) 


———- 





WS 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
si vilar in shape to those shown in the cut herewith. 


Also similar articles made to 


Se nd samples of articles required, and mention quantity wanted, that we may 
— prices for either machine or the goods, whichever may be desired. 


Bicycle and Labor Saving Machinery a Specialty. 





E.W. BLISS CoO., 


1 ADAMS ST., BROOKLYN, W. Y. 


‘Sassaud 
‘S3HONNd 


DROP HAMMERS, SHEARS, 


DIES AND SPECIAL MACHINERY, 


The STILES & PARKER PRESS ¢0. 











Cutting 
Hot Iron 
> or Sted, 
A. R. KING MEG. CO., 


ERIE, tith & 12th Sts., 
JERSEY CITY, N. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 





J. 











Tool maker experienced on all kinds of labor- 
saving tools, tool-room work, etc.; 
required. Address Box 48, AMERICAN MACHINIST. 


Draftsman with 2 years’ exp., tech. education, 
and who has served his time in machine shop, wants 
position; age 24. Box 49, AMERICAN MACHINIST. 

Mechanical draftsman, college educated, with 
practical exp. in eng. gen’! and experim 1 work; 
open to engagem’t after April 14. Box 50, AM. Macu. 


Wanted—Position as foreman in iron foundry. 
one familiar with ail kinds of light and heavy 
castings in green, dry sand, and loam; references 
from last employer. P.H. Fox, Am. MACHINIST. 


Wanted—A first class spring maker, one who 
knows how to make coil and flat ribbon springs; 
also thor. understands tempering and drawing; 
state experience, and give reference from where 
last employed. ‘D. R.,’’ AMERICAN MACHINIST. 


Wanted—Situation by experienced mechanic 
with theoretic education, de-igner of special tools 
and well acquainted with interchangeable system; 
beld positions as foreman, head draftsman and as- 
sistant superintendent. A. B., AMER. MACHINIST. 


Wanted—Mechanic to take charge of pattern and 
machine shop and foundry; one who understands 
drafting and is capable of making estimates. Ad- 
dress, stating experience, where formerly employed, 
reasons for leaving and references, age and salary 
expected furstart, P. M. F., AMERICAN MACHINIST. 


Works manager or otherwise—Mechanical engi- 
neer of unive rsity (London) education, and long & 
varied experience in designing, estimating, eco- 
nomical production & handling of men, desires pos. 
on salary or profit- sharing; can introd’e good spec’s 
to a mfr.; office bus. not obj’d to. Box 51, Am. Macu. 


| 85 cents per cine, each insertion. 


& planers. 





| MISCELLANEOUS WANTS + 


references if | 


Advertisements will be inserted under this head at 
Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev'd,O 
Kelley Co., Erie, Pa. 
For Sale—Secon4-hand drill presses.engine lathes 
Dietz, Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E.O. Chase, Newark, N. J 


Best Steel Flue Scrapers. 


Calipers, Surface Gauges, ete. Catalogue free, 
Send forit. F A. Welles, Milwaukee, Wis. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M I. 
M E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


Locomotive ‘‘999.”” Do you want a picture of her? 
Send 50 cents for our fine copper plate transparent 
picture (14x28), showing all parts inside and ou/side, 
all named and numbered, on satin gloss paper, 
for framing, educational, beautiful, correct. Loco- 
motive Engineering, 912 Temple Court, New York 


Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of attendance at the college is 
$135 per year ; the course is arranged so as to give 
students an opportunity to earn a portion of their 
expenses. Address Mechanical Department, Aygri- 
cultural College P. O., Mich. 












AMERICAN GAS FURNACE CO., 


DIL GAS PLANTS 


é 5. 7 Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste- 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


EnGuisH AGENCY: 
Chas. Churchill & Co., Ltd., 2i Cross Street, 
Finsbury, London, E. C., England. 








GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH. U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS, 








SECOND-HAND FMVACHINE TOOLS. 


ENGINE LATHES, | SHAPERS. 


1 \4 in. x 6 ft. Bogart. 215in. Wood and Light Trav- 
115 x5 °* Flather. erse head. 
115 x6 Blaisdell. 1 18 in. Putnam Traverse head. 
115 x8 ** Fitchburg 5 eee 
116°* x7‘ Bement. SCREW WACHINES, 
216 x6‘ F. E. Reed. 1 No. 00 Garvin, wire feed. 
116 x 6“ Perkins. 1 2 Brown & Sharpe. 
118‘: x8‘ Wm. Munzer. , ft.g €¢ ii 
1 20 x6 Bullard. ee ” 
1 26 x10 ‘ New Haven. 
126‘ x25* L. W. Pond. MISCELLANEOUS, 
1 34 x 20** Perkins. 3 16in. x 5 ft. Gage Fox Lathe, 
> iL pe square arbor and chasing bar. 
1 16in Pegi y ol Crank t Gage Valve Miller. —— 
1 lé 7 nee sc aga 71, .. | 1 No.1 Brown & Sharpe Surface 
> x 16 in. x 3 ft. Walter Grinds 
hone Grinder, ; , 
1 22 in. x 22 in. x 4 ft. Pond. 1 42 in. Gould & E. Automatic 
128 x28°* x7" NewHaven | 2G Gear § ae . 
. | 2 Garvin Automatic Gear Cutters 
DRIL L PRESSES, | | Slate Automatic Gear Cutter 
1 10in, Barnes Friction Disc. 1 6 in. Bement Slotter. 
313 Burnham Sensitive. 1 10 in. Newton Slotter. 
2 No. 24 Spindle Garvin, | 1 No, 2 National Bolt Cutter 
1 «“ . “ | 1 Pratt & W. Die Sinker. 
1 3 Spindle Pre , | 1 5in. Cutting-Off Machine. 
it Gee | 1 2% Pratt & W. Screw Machine. 
134° Putnam, heavy, back- | 1 No. 31 Cutting and Drawing 
geared. |. . Press. 
1 5 ft. Niles Univ. Radial. 13 in. Armstrong Power Pipe 
| Machine. 
SHAPERS. 2 Bicycle Rim Rollers 
1 Wi in, Boynton & Plummer. 1 No. 3 Toledo Power Press. 
315 °° Juengst, Friction. 1 No. 0 Garvin Universal Miller. 


Also, large number of other machines. 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 


Write for complete list 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 


Over 


Sree 








Flat Bar Gauge. 
JAS. A. TAYLOR & CO, 


Crescent Gauge. 


Send for New Pamphlet. 


BENCH 





STRAIGHTENING 


For General Use 


i 
TOOL ROOM 
and 







SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL CO., Springreld, Ohio. 
New York Agent: J. J. McCABE, 14 Dey Street. 








DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTO MAT IC DROP LIFTERS - 








FOR SALE OR RENT 


On easy terms, or will rent for a term of years, 
A Brick Foundry and Machine Shop connected, 
located in Canton, Ohio and available to tracks of 
three railway systems. Main building 300x40 
with power house attached, and detached office 
building. Shop fully ec uipped with power line 
shafting and cupola, Address, 


NATIONAL HOT WATER HEATER CO., 
40 DEARBORN ST., CHICAGO, ILL. 


EMMERT’S UNIVERSAL VISES. 
No Equal for Economy and Convenience. 
No. 1. For Patternmak- 
ers and other fine workmen. 
Has norival. It may be ad- 
justed to fourteen (14) differ 
ont ized positions. 
- For acommon lineof 
Bs My Is as cheap as any in 
the market, with many more 
advantages, Correspondence solicited. Prices, testimon- 
ials an best references given 
.F.EMMERT & SON, Box 313, Waynesboro, Pa 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better sults 
than other 
Infor- 











res 
any 
System. 
mation cheer- 
fully furnished. 


The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 








WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are buildin 


THE BEST BLOWER pow on the 


market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas? 


When you require a positive blast an 


write to 


want something efficient and economical, 


THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLE, 





IND. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
id OO. 6, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
® Machinery. 








Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





T. Shriver & Gp, W332 Bt sou st, 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity. to be operated by Hand, or wholly orin part 
by Electricity. 











New Complete Illustrated Catalogue—Free. 


NorTON Bases Wea. Co., 
WORCESTER, MASS. 












Send for Circulars 
and References. 


TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 








SEND FOR CATALOCUE. 





MARIS AND BEEKLEY, 






23438 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 





SENSITIVE DRILLS, 


COPYRIGHTED TRADE-MARK. 

Do you know 

that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE 00, 


HARTFORD, CONN. 





THE BEST WORKMEN 
ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 








Panag eememiansiasiastion -f 











PUNCHING =* SHEARING MACHINERY 
#e* BOILER MAKERS ROLLS. > 


WNVew Doty Maplracurnc ©: 


Janesville 3:5 











W Ons N. | 








RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles. has 
been so great, that, notwithstand 
ing it has compelled us to issue 
special reprints of several of the 


of mechanics. 


| articles, our stock is now limited to 
| complete sets, with tre 
of two or three issues,and orders can 
hereafter be filled by the set only, 
A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 


The set of 92 papers will be sont by 
mail to any address in the U.S. 
ada or Mexico for $5 00, post paid, 
and toany foreign country for $7.00. 


Order now before our stock 


exception of papers is exhausted. 


ADDRESS : 


American Machinist, 
208 BROADWAY, 
NEW YORK. 


Can- 











The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 














» The National $ 
y= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit 

500,000 H. P. sold. 
Prices low. Satis- 
faction universal. 






" The National 
Pipe Bending 
Co. 

82 River St. 








New Haven, Ct. 



























Style A, Three Jaw. 
Or CHAS, CHURCHILL & CO., Ltd. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 
»21 Cross St., Finsbury, London, Eng. Awards at the World’s Fair. 





CUSHMAN CHUCKS. 


We have recently improved our 
and have also added a 
application. 


10'% inch 


anda 


Scroll Chucks 
and discount on 


full line of Geared 


15 inch. Prices 


Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate ourclaima 
We carry a large variety in stock 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue f 
SECTION INDPT 





Jordan Planer Chucks, 


SEND FOR CIRCULAR, 


c.W.JORDAN 


4 Wayne St., 
WORCESTER, MASS. 


Ch T F k s The National, 


INDEPENDENT, 
Est'd 1882. Strongest. 








UNIVERSAL, or 
COMBINATION, 
Easiest to change. Best finish. 
Reversible Jaws (patente ae riving 5 changes in- 
cluding every possible position. fi LUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment, 
Address W. WHITLOCK, 
39 Cortlandt Street, N. Y. 
Works, 1300 Hudson, Hoboken, N. J. 





JAPANNING, TINNING, NIGKELING, 
And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron. Send sample for estimate. 

H B. MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 








SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
tion Lathe Chucks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws, 


SKINNER CHUCK CO., 


FOR CATALOGUE. New Britain, Conn. 


SEND 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Shank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 


FOREIGN AGENCIES; 
Ph. Roux et Cie., 54 eg du Temple, Paris, 
France; KE. Sonnenthal, Neue Promenade No, 5, 
Berlin, Germany; Selig, * Sonne nthal & Co., 85 Queen 
Victoria St., L ondon, KE. C., England. 





The Andrew Patent Drill Chuck. 





MM . 


L. 


AN DREW & CoO., 


The only chuck ever introduced, me- 
chanicallycorrect. Will hold the heaviest 
taper-sbank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools, Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue, 


Cincinnati, Ohio. 









CHUCKS 


<3 ALL STYLES. 

if NEW REVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 18949. NEW HAVEN, CONN. 


TUNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE Court, CHICAGO. | DETROIT, 
New Yor«K OFFice, 182 Front Sr. MICH. 








ab: ” 9: aed 5 €—3 ow 
la BB nh {EUFFEL& ESSER ¢ —¥ 
o\ er) (K NEW YORK 0. n¢ 
l Branch: 265 State St. Chicago. 
Manufacturers of 
Drawing Materials, 
AY Surveying Instru- 
= ments, &c. Ae 


Paragon Drawing Instruments, Extra and Best Quality; 
German Drawing Instruments, Paragon, Duptex, Univer 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangles, T-Squares, &c. 

Slide Rule s: Mannheim, Duplex, Charpentier, &c 

Catalogue on application. 












Nuts 


NOT “TO CRACK" 


“*TO USE. 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL. 





MONEY SAVED. 








Comeinep Dein anp Countersink ror CenTERING LATHE Work 
Bie of body 3-10 in.; Drill 4 in. and 3-32, or same size each end. 
4 15-64 in.; 8-100 and 7-100. 
“e « 13-64 in.; 1-16inch. Price $1.50 per doz. 


* ee SLOCOMB & CO., Providence, R. |. 





Cut Theoretically Correct. - 
. For particulars and estimates xh to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 











2  ® ® BEAM CALIPERS 
=| f cmwwelt 7IN 5 SIZES 
S } era alae aes Any graduation, 
= \ a lso Vernier and Metric System. 
Bs | WARRANTED ACCURATE, 

E jf IT WILL PAY YOU tosend for my circulars aid 


prices. 


K. G. SMITH, Columbia, Pa, 





PRESSES, 
JACKS, 
PACKINGS, 


PUMPS, 
VALVES. 





Die Forging 
"Tess. 





HYDRAULIC =MACHINERY, 


PUNCHES, 
FITTINGS, 

ACCUMULATORS. 

The W. & 8. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d St., 


NEW YORK, 





Hydraulic U Packings., 
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ENCINE LATHES. 


22’’ and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 









Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 












Address, 


Dietz, Schumacher & Co., Ye 
Cincinnati, 0., U. S. A. 


MOTOR GEAR LATHE. 


Since placing this machine on the market two years ago we have made vast 
improvements. 

FIRST: In the design and construction of the bed. 

SECOND: All feeds are by gears with push buttons for changing turret 
feeds or rail feeds separately. 

THIRD: The ease of handling. 

FOURTH: The near approach to a universal machine. 

The several orders received recently from those who have thoroughly in- 
vestigated machinery for the rapid production of motor gears, satisfies us that 
the machine is much the best offered for this class of work. 

The power originally designed (three times that of an engine lathe of equiv- 
alent swing) has proven one of the grandest features of this machine. Its 
solidity, together with enormous power and simple tools, enables it to carry four 
heavy cuts simultaneously through cast steel. Write us for photographs and 
circulars. 


THE LODGE & SHIPLEY M. T. CO., 
CINCINNATI, 0., U. S. A. 


Lsuand, Favucowen & Norroy Co, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this Class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 
AMERICAN WATCH TOOL C0. LATEST IMPROVEMENTS. 


NEW STYLE. 
NEW PRICES, 
aS GROWING RAPIDLYin FAVOR 


The Highest Award at the World’s Columbian Exposition 
The most useful tool 


in any shop is the Rivett Lathe 
FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Aacnte, 

Boston, Mass., and Chicago, WL, U.S.A 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
1k80 to 1893, inclusive, may 
ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1898 
are now carried in stock. Only complete volumes furnished prior to 1893, Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 


THE VERNON MA CHINER 
For 


Revolution Counters, Car Fare Registers, &c. Reduei Ig and Pointi tine Wire, 




































years, 
still be obtaimed, if 











° —— @ Positive Motien. ESPECIALLY ADAPTED TO POINTING WIRE 
Steel Gearing. RODS AND WIRE FOR DRAWING, 
Brass Wheels. For Machines or Information address the 
Abectutery ; Manufacturer, 
ecurate, 
$M. BALZER, 8. W. GOODYEAR, Waterbury, Cont. 
Manufacturer of Count- 





ing and Measuring 
Machines, 


129 Worth Street, 
NEW YORK. 


TOOLS | 


FOR | 


SHEET METAL WORK, 








“« 
D’AMOUR & LITTLEDALE, 


ir TRILS. 204-206 E. 43d St., NEW YORK, 


Correct in Design, Workmansh ip and Price. 
Patterson, Gottfried & Hunter, Ltd., 146-150 Center St, New York, | 


AGENTS FOR NEW YORK AND VICINITY. 











PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
BUFFALO,N. Y. 





EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CEAR WORKS, 











35 Hartford Street, BOSTON, MASS, 


THE GARVIN MACHINE CoO., 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY 


OF ALL KINDS. 


GENERAL EASTERN AGENTS 






= 
{em 





FOR THE 
GRAY DEEP BED PLANERS. 
Lathes, Shapers, Drills, 


Plain and Universal 
Milling Machines, 
Screw Machines, 
Turret Lathes, 
Crinding Machinery, 
Hand Lathes, Profilers, 
Tapping Machines, &c. 


LAIGHT and CANAL STS., NEW YORK, N. Y. 











WY DRAULIC FORGINGS 


‘a8 


WYMAN & GORDON Worcester Mass. 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 























UNIVERSAL RADIAL DRILLS. 
BRIGHT SURFACES. 
Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Stcam Engines, &c. 


BORING AND TURNING MILLS. 
Is not only USEFUL but is 
- TEVENSON BRO. & CO., 
To learn all about it address over 


[ ( ‘OSMETIE FOR PREVENTING RUST ON 
a NECESSITY to all. 
132 South Second St., Philadelphia. 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made In all Sizes to Cut from 1-4” to 6”. 


The simplest and most durable machine in existence. The thread. im 
ing head is made entirely of steel. No links, levers, springs, caps, 
cases, blocks or die rings in or about the head. Separate Heads 
ary Dies Furnished. Write for descriptive circular and price 

st to 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ih, J. A. A. 


Agents for Great Britain, CHARLES CHURCHILL 
21 Cross Street, Finsbury, London, E. O., England. 
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MANUFACTURERS 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, ttt Liberty St., New York. 
60 South Canal St., Chicago. 





WORCESTER 


W. C. YOUNG MFG. CO., “oxss' 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 





NEW narEn MANUF’G CO. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 





New Haven, Conn. 








will do better nor more than ours. 


A MILLER's PROFIT 


Lies in the accuracy and 
can be made to produce in a given time. 


amount of work it will or 
No machine 
Get our book and 


ascertain just what it'll do, 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 





= BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


| NO GAUGES. NO BELT. 
| 
| 






Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 





PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 


T. e two years’ Day Course in machine work gives a 
thorough preparation “for practical work Tuition $30 00 
per term of six months. Eveni:g Class meets on M nday 
Wednesday and Friday of each wee < for course of six 
months, beginning September 25. This course affords the 
best possible opportunity for beginners at the trade to ob 
tain a thorough training in the use of all the shop tools 
Tuition for term of six months, $20.00, Toole and materials 
furnished withont extra charge. For tuition and further 
particulars, audress, 


F. B. PRATT, Secretary. 


MARE YOUR TOOLS WITH A STEEL S 
XWE QAO STAMP Wks) 
123 CHAMPLAIN ST. 

CLEVELAND. O/C. ) 

SEND FOR PRICE LIST NO. 





TAMP. 














D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE I. X. L. MARK, 


FIFE CUTTING & maa MACHINE 


Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 





JONES & LAMSON MACHINE CO., 














SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


== FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 





CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 


WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 








HANU LATHES. 
“SY3NV1d “S3HLVI 


Draper Machine Tool Co.., 


Successor to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A. 


21 Wheel «wi Lever, 
B. G. Drills, 


made without back gears if de- 
sired. Best drill on earth for 
the movey. Also, full line of 


UPRIGHT DRILLS, 


Sizes from 22” to 36”, inclusive: 











Nearly one hundred 
\\ machines purchased by 
one electricat plant. 


J. E. SNYDER, 


Worcester, Mass. 





SOFT CASTINGS, 


Made from best grades of Pig oe for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 





PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 
ano TWIST DRILLGAGE 
J WYKE&CO E Bosron,Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR. LISTS 
CHAS CHURCHILL& CO;LTD,AGTS. 
21 CRossST.Finspury, LONDON ENG. 











<2! ai | ' Hib T" | 
- 22 COFFIN BLEIGHTOND SYRACUSE,N.Y 
PR tail kdl 








MACHINISTS’ SCALES, 


PATENT END GRADUATION. 


Wo fave reg tree oe home ha an en. 
EVERY SCALE GUAR SEND 
COFFIN & LEIGHTON, ‘SYRACUSE. “N.Y 


CHAS. A. STRELINGER & CO., 





Tools, Supplies and Machinery, 


DETROIT, MICH. 





aQ 
Gg 
ps | 
2 
te | 
go 








39 ‘aodesplig “}§ Uopavy 99 
wn J 


CURTIS, 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St,, Finsbury, London, 


HURLBUT-ROGERS MACHINE 6O., 
SOUTH SUDBURY, MASS. 


Boston, October 31, 1893. 








Gentlemen :— 

Answering your esteemed favor of the 30th, 
we take pleasure in stating that the new tool 
blocks in our cutting-off machine, are giving the 
best of satisfaction and in our opinion they 
are the best tools for this purpose in the market. 

Yours respectfully, 
AKRON IRON WORKS, 
E. D. BOOTH, Manager. 


HARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tubing, Washers, 
for Electrical Insulation, Friction Bear 
ings, Noiseless Gears, Dust G uards,Pack 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 


DELAWARE HARD FIBRE CO., 


Wilmington, Del., 
And 15 Long Lane, London, E. C 





Trade Mark. 


SEND FOR CATALOCUE. 


prenensreR MACHINE SCREW CO. 





Manufacturers of Set, tae & 
Machine Screws, Studs, etc, 


INSTRUCTION * MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING aNnpd VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, ano 


MECHANICS. 


Diplomas awarded. To beg 
only know how to read and write. 
Cireular of Information, stating the 
think of studying to 


The Correspondence School of 
Mechanics and Industrial Sciences. 


SCRANTON, PA. 


4000 STUDENTS. 





rin students need 
Send for FREE 
subject you 








SMALL CRANKS 
AND 
ENGINE PARTS 
MADE. 


Ww. 


D. FORBES & CO., 


HOBOKEN, 
N. J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





THE ARMSTRONG TOOL HOLDER, 
For general use on Lathe, Shaper and Planer, 


Over 10,000 already 
in use. Have sold 
150 tools to one con- 
cern, 

ILLINOIS STEEL Co. 
Joliet, LIL, 
Feb. 4th, 1892. 

Armstrong Bros. 

Tool Co. 

Gentlemen: We 
are using the lathe 
tools we bought 
from you sometime 
ago, constantly and 
think without doubt 
it is the best Tool 
Holder that has 
come under our 
notice. Yours truly, 
Cuas. PETTIGREW, 

Supt. 

Let us send youa 
tool on tria 

Send fore rireuls ars, 


76 and 78 Edgewood Ave,, Chicago, 
London, Eng., Agents. 





Pai ate entes 1 February 2 


ARMSTRONG BROS. TOOL 00..7 
CHAS, CHURCHILL & CO., 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
] 302 Peac h St., 













ERIE, ¥ The cut represents 
our ste ary 
Portab| Key Ses 
Fs ing askin whic 
S fully meets all tl 
| requirements of 
= machine shop. They are furnishec 
S one, twe weothree Arbors ¢& 
i) lesired to ent ai y width of key-s 
eas 0 °2 hes wide 
.—} l 15 16 ing hes Arbor work 
ana fa ot io wre aeagety a 
a4 ich inch iamet 
Ss and cuts at 12 inches 
long 
2 7-16 inches Arbor works jo all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 
4 7-16 inches Arbor works in all b from 4 7-16 inches to 
14 inches diameter, and oute seats 26 toch lon 
With an Attashacenh for the purpe ats 1 be cut in hole 
as small as 1 inch diameter, by one ep assage of the cutter 
If he wi rk is heavy and too large be placed on machine 
can be detached from stand and us a as me table machine 


THE ERIE KEY-SEATING MACHINE. 


and 


THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 


tae on an entirely new prin 

| ciple. Will cut perfect 

a keyways cither straight 

= or taper through work 

i fy aT) of any diameter, shape 

Tt or size. By means ot the 

PS 7 | improved upper guide 


bar, the tool is held 
rigid, insuringa perfect 
ly straight cutthrough 
out the stroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
ofcut. Forrapid work 
.and exact duplication 
— of same this machine 
has no equal. Send for 
. illustrated catalogue 
containing new rule for Standard Dimensions of Keys and 
Key ways. 





[BAKER BROTHERS, 365 South ErieSt., Toledo, Ohio. 





BARNES’ WATER EMERY 
7S TOOL GRINDER 


. Has no pumps, no valves. No 
piping required to sup- 
ply it with water. Al- 
ways ready for use. 
Simplest in construc 
tion, most efficient in 
operation, Send for 
Catalogue and Prices, 


Wi FG John Barnes Co, 









1995 RUBY ST., 
—— BP nocxroro, ILL 
ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Ltp 
21 Cross ST., FINSBURY. LONDON, e. C. ANG 

























AMERICAN 


WM. SELLERS & 60,, incorporated ! 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, cae 
= Pulleys, Hangers, Oouplings, Ete, , : 
= INJECTORS FOR ALL CLASSES OF BOILERS. == —=———— 


jhe LONG & ALLSTATTER 60. pe raweegeeeweweees 


MACHINIST Apri 5, 1894 


> AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
re STEAM PUMPS FOR ALL DUTIES. 
THE BUFFALO STEAM PUMP CO., 


WORKS, BUFFALO,7 N. Y. 


\76 JOHN STREET, N.Y. CITY 
BRANCH OFFICES | 55.57 CLINTON STREET, CHICAGO, ILLS. 


we ee IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS, PRESSURE 
<< PUMPS, VACUUM PUMPS, ARTESIAN WELL 
24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. PumpPs,. Power Pumps, Etc... ETc. 


LOWVILLE IRON WORKS CO., “owyte 


MANUFACTURERS OF 
























HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINCOS OF 




































For Boiler 

Feeding, 

Elevator 
Work, 














Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat=- 
alogue. 






_ purposes, 







Pulp Mills, & BM Circular, ©: 





L. S, STARRETT; 
Athol, Mass., U.S. A. 


aries tune. | [F YOU HAVE ANY SMALL ARTICLES T THY 
’ in Brass or Iron that you want manufactured 
ROLLING MILLS, LOCOMOTIVE SHOPS.CARAND | in quantities, write to Taz Jones Bros. ELEctRic PIS STOR < 


BOILER, TANK AND STRUCTURAL IRON WORK, 
WAGON WORKS, PLOW SHOPS, &., &c. Co., 28-80-82 West Court St., Cincinnati, 0. aS PEN BERTHYANSECTO RICO OM PAS DEMONTE ae 











































DETRICK & HARVEY, 
MACHINE 60., 


Manufacturers, 


Baltimore, Md. 


WE HAVE A FINE LIST OF NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 


OPEN SIDE PLANERS Compression Wedge Coupling. 


SENT ON TRIAL. 
Ready for Immediate Delivery. 


Can be attached or removed in a few seconds without 
2 injury to shaft or coupling. 


SIMPLEST and BEST In MARKET, 
Also the Cheapest. 


Send for discount and illustrated Price List of 20 size: 


R. J. STUART'S FOUNDRY AND MACHINE ORES, 
NEW HAMBURGH, N. Y. 


HAMILTON | 
MACHINE TOOL C0, 


! \ aa N. E. Cor, Water & Market Sts. 
Hamilton, Ohio, U.S. A. 


MODERN 


16", 22", 26/7, 32/” and 36” 





of ESTIMATES CIVEN ON MACHINES 
IN QUANTITIES. 














VOLNEVYV W. MASON & CO., 


"/Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 





LEVER ROPE. 








ARTHUR'S PATENT, SEPT. 22,1851. 





pl = ench Wood- 
yee Latest and 


pcoe: caret ARTHUR'S “UNIVERSAL ” ROPE GRIPS, 


Back Geared and Power Feed 
orders, soltlted. Save the Expense of Hoisting Goods by Man-power. 


PERKINS & CO., Have you Power in your Building, or can you DRILL PRESSES 


Grand Rapids, Mich. 
put in Electric or Gas Motor? — = nee” Ti U 
STOCKS, NEAVE&CO., | please write A SPEC JALTY. 


Manchester, England. to us, THE ARTHUR (0., oer Tone Bee. ia —_ eee ——~ OORREAPONDENGE SOLICITED 


iw HENDEY MACHINE CO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 incH To 25 IncH. 


Heavy, Powerful and 
Rapid Workers. 


Guaranteed strictly first-class 
in every way. 


The 25 inch is adapted | 
to the heaviest class of |. 
work in Iron and Steel | 
Mills, Engine Works, and 
Machine Shops, etc. 


CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 









































. Agents: CHARLES CHURCHILL & C0.. Ltd., London, England, as ae 
ee SCHUCHARDT & SCHUTTE, Berlin, Germany , “ 
45-INCH PILLAR SHAPER. RUGEN SOLLER, Basel, Switzerland, 25-INCH PILLAR SHAPER. 
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THE BUCEEYS AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed 
and High Speed a 


Simple, Compound, and Triple Expansion 
Engines, High Pressure Boilers, 


il]} Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


® Buckeye Engine Co. 
==: No. 26 Franklin Ave, 














es SALEM, 0. 
ALBANY STEAM TRAP CO., ALBANY, N. Y. 
RETURN a i) AUTOMATIC 
ee i | STEAM PUMPS 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





fewse AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


a Renowable Seat and Disc 


VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 245 Lake Street, 
Philadel phia. Chicago. 


New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
, wr GASOLINE. 












25 


Consume to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 








- 
| 


CATALOGUE | 
OF OVER 
500 300 PAGES 
| DIFFERENT SENT ON 


MACHINES. APPLICATION. 





THE ECAN Co., 


239 to 259 W. FRONT ST., Cineinnati, Ohio, U.S. A. 


Makers of WOOD-WORKING MACHINERY 
FOR ANY CLASS OF WORK. 











WE TOOK THE “GRAND HONORS" at World's Fair. 





macro eraySTEAMENGINES 
. 12 to 100 Horse Power 


=~ Adapted to Heavy, 








Every Engine 


tested under Continuous Work. 


SUITABLE 


iO Tubular & Firebox 
BOILERS 


fe on hand f for immedi- 


CHAN DLER & TAYLOR co. INDIANAPOLIS, IND 


aT AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAPETY VAPOR ENGINE C0, 


16 —— St., New York. 





ieneral Agents Wanted. 


EVANS FRICTION CONE CO. 


——— 7 HANGING AND STANDING 
- CONES, 


‘jia> MADE IN ALL SIZES. 

4 Thousands in use trans- 
mitting from 1 to 50H. P. For 
information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 




















a) Using any kind of water. 


» The ROPPES ire x Teed- We Pua 


Guaranteed to Prevent Seale in Boilers. 


Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 


Send for Catalogue D. SPRINGFIELD. OHIC 





z ‘| ys ON 
: 3 Eo 





ONOVER 


HANDSOME CATALOGUE ON 


: NDENSE 
E> THE CONOVER MFG.CO. 39 Contianor SINY. 


ERO . 








All GENUINE 
INGOTS & MANUFACTURES 


BEAR OUR 
REG.TRADE MARKS. 


Z osphorIbronpe: 





PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
JHE PHOSPHOR SD 4a A a 
2 200 WASHINGTON AVE.PHILADELPHIA.,PA. 


ryan te MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosPHor-Bronze. 








DRY STEAM. 


& Simpson's Centrifugal 
Steam or. 






For Supplying Clean an 
to Engines, Dry Ho etc. 








KEYSTONE ENGINE 8 MACHINE ' WORKS, 


Fifth and Buttonwood Streets, Philadelphia. 


MOFFET PORTABLE DRILL. 








position. » Compressed Air. 


Manutfac tured by 

J.G. TIMOLAT, 

89 & 91S, Fitth Ave., 
NEW YORK. 


rT CAA 












Weighs 42 lbs. and 
UNSURPASSED [ drills from 34 to 
ASA 8 1% inches diam- 
REAMER wa 
8 j . 
— Runs with Steam 
Will work in any 2 —or— 






































WAYNESBORO, 
PA, 


Crag 
(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS 





AUTOMATIC 
IIGit SPEED 


ECLIPSE CORLISS. ENGINES, 
ENGINES 


MANUFACTURERS ne -v. 
CORLISS STEAM ENGINES =s 
_ IN FULL VARIETY 
TAKEN FOR C@MPcete Poa ates Eyes 
FRICK COMPANY, 
40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Cataloeue. 
Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 
) WESTON ENGINE CO., 
hee POST, N. Y. 





AND y= 2 RESENTATIVES 
A = JULIAN SCHOLL ACO. 198 Linerty 9. 3.Y. 
WER PLANTS * i ‘ GEO. D. HOFFMAN, 82 Lake S3., Chicago. 
De sa i MO H.M.SCIPLE & CO.,3d& Arch Sts. Phila, Pe. 





CORLISS STEAM ENGINES. 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


‘ PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 178f. 





88 Cortlandt Street, New York Otty. 
18 So ae Canal Coen, haya ey 1, 
WO Oliver Stre et, Bo: Ma 

518 Arch Street, Philadelphia, Pa. 


| OSWEGO, { 


AMES IRON WORKS 


ROCK DRILLS 





AiR COMPRESSORS WITH 
Compounn Air Cytnpers, 
AND Compounnb Steam Crte 
INDERS WITH Meyer orn Corn- 
Liss VaLvVeEs. 


RAND DRILL CO., 


23 Park Place, 


ee ieee )6=CUM NEW YORK, U. Ss. A 
BRANCH OFFICES: Monadraock 
Building, Chicago; Ishperning, 

= 


h.; 1816 18th St., Denver; Sher- 
brooke, P. Q., Canada ; \ partede 
830, Mexico City. 


COMPRESSORS. 


“ING 


Hlevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 





ENGINEERING CO 
NICETOWN. 
PHILA, 


49 DEY ST. 
NEW YORK. 








GEO. V. CRESSON CO., 


Power Transmitting Machinery, 








8th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
EQUAL 





SS MINUTES. HAS A GRIP 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 
ee ae 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANGERS, Etc. 


TO A 








Estimates and Plans fur- 





nished for transmitting 
Power by 


Friction clutch Couplings. | B HORIeONTS 
STEAM SIRENS, i VERTICAL 
ny = SHAFTING. 

17 Dey St., New York Also for Erecting same. 
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BROWN & SHARPE MFG.CO., 


PROVIDENCE, R.I., U.S. A. 


AUTOMATIC SCREW MACHINES, 


32 inch x 1% inch 
AND 


a5 . bias 
veo inch x 1%, inch. 


(Nos. 1 and 2.) 


RAPID AND EXACT. 


CIRCULAR ON APPLICATION. 


Engitanp—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
GeRMANY—SCHUCHART & SCHUTTE, 59 Spandauerstrasse, Berlin, C. (Smatv 


Tools). 
Germany—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FRancE— FENWICK FRERES & CO., 21 Rue Martel, Paris 
ncge—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (S¢ eine). 


Cuicaao, Int.—FRED. A. RICH, 23 S30. Canal St. 








HAMILTON, 
OHIO 


THE NILES TOOL WORKS «o., 
MACHINE TOOLS. 


Complete Equipments. 


NEW YORK, 
CHICAGO, 
BOSTON, 
PHILADELPHIA, 


PITTSBURGH. 


16-INCH SHAPING MACHINE. 


JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 








JENKING 


ah STANDARD PACK 


EENKING 


ENKING 





BEMENT, MILES & COQO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 


MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
20 S$ SIZES. 
From 22’/x22’’ 
to 96x72” any : 
\length. 


SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETe¢., ETC. 


NEW YORK OFFICE, E QuiTaBLe BUILDING. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(‘““SELLERS’ MOTION’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 








at nileh line 











EBERHARDT'S ENTIRELY AUTOMATIC GEAR AND RACK “CUTTERS, 
CUTS “GEAR AND RACK” TEETH LIKE THIS AND FINER. 


GOULD & EBERHARDT, WN. J. R. R. Ave., Green and Bruen Sts., Newark, N. v. 








THE PRATT & WHITNEY CO. 
== HARTFORD, CONN. UU. Ss. A. o>, 
9 MANUFACTURE STANDARD SIZE 


Cylindrical and Calioer Gauges, 


Straight and Taper Solid Hand ; 
Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, 
Locomotive Taper and Taper Pin Reamers, Combination Lathe 
Chuck, Milling Cutters. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL, 


COMBINA LLON PLIFKS. 


Gas Pliers, Wire 
Cutters, Wrench 
and Screw Driver 


a Combined. 
DROP-FORGED FROM BEST TOOL 
STEEL AND FINELY FINISHED. 


THE BILLINGS €? SPENCER CoO., 
HARTFORD, CONN. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russta—/], BL OCK, Moscow, 

















WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


"A UNIVERSAL MONITORS, 


mee ae 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE, 




















| 
| 





MANNING, MARWELL & MOORE, 


Manufacturers and Dealers in all kinds ot 


naemsrss™ TOQLS - SuFTUES. 


MACHINISTS? _ MACHINISTS? — 


SWING. 


MANUFACTURER wr 
TO 50 IN. 
on application. 


Lowell, Mass. U. S. A. 


The Celebrated 
F. E. REED 
= 16-inch Swing me 
( Engiue Lathe. F 


FROM 17 


111-113 LIBERTY ST., NEW YORE, 


We carry the largest line of Tools and Supplies in the City, 


ENGINE LATHES 


Cuts, Photographs and Prices furnished } 





GEO. W. FIFIELD I> 
mma: | 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


Feame |, WYMAN conDON 


WORCESTER, MASS. 
— WOOD WORKERS’ VISES — 





J. M. ALLEN, PreEsIpEnt. 

WM. B. FRANKLIN, Vice-PREsIDENT. 
F. B. ALLEN, SEconp Vicre-PRESIDENT 
J. B. Prercg, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 tc 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO.,, ti 


See our Advertisement on page 18, 


DROP FORGINGS 








qu ; 
me. AC 


Te PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1888, 


UG, 25, 1885, 








—_ 


Manufacturer 


APS & DIE 


-M.CARPENTER &__.... 
PA KET.RA. . 





